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THE EFFECT OF PRINCIPAL LEADERSHIP ON STUDENT ACHIEVEMENT:
A MULTIVARIATE META-ANALYSIS
Huang Wu, Ph.D.
Western Michigan University, 2020
Principal leadership has been widely considered as a significant factor for school
improvement and student learning. However, there are discrepancies among previous findings
and controversies on both the magnitude and nature of the relationship between principal
leadership and student achievement. The purpose of this study is to further the understanding
of whether and how principal leadership influences student achievement.
This study is a systematic review and multivariate meta-analysis of 42 empirical studies
about principal leadership’s effects on student achievement, generated during the period between
2000 and 2020 in the United States. There were three parts for the analyses: (a) a multivariate meta
meta-analysis based on 12 previous meta-analyses was conducted to examine principal leadership’s
effects on student achievement; (b) a multivariate meta-analysis was conducted to examine principal leadership’s effects on student achievement by seven learning-centered leadership dimensions;
and (c) a multivariate meta-analysis was conducted to investigate principal leadership’s effects
on student achievement by analytic methodologies and conceptual models.
This study has four key findings. First, based on more studies on this topic accumulated
over the years, there is a trend toward more consistent and precise estimates of principal leadership’s effect on student achievement. Second, there is consistent and overwhelming evidence of
the positive relationship between principal leadership and student achievement. Third, most of

the seven dimensions of learning-centered principal leadership are statistically positively related
to student achievement as reflected in (a) direct effect without control and/or moderation, and (b)
indirect effect. The dimension of “promoting coherent curriculum programs” has the largest
direct and indirect effect on student achievement. Finally, the differences in research results
could be explained by the analytic methodologies employed by researchers. However, the effects
of principal leadership on student achievement are almost always present given the various
conceptualizations and corresponding analytic methodologies.
The implications of the findings for both research and practice are discussed. The limitations
of this study’s research and suggestions for future research are also provided.
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CHAPTER 1
INTRODUCTION
“I know of no improving school that doesn’t have a principal who is good at leading
improvement” (Fullan, 2007, p. 160).
Principal leadership has become embedded in the language and practice of school improvement. The core notion of principal leadership is that principals remain the sources of leadership
influence in the key functions of teaching, learning, and the ways that schools operate. This
growing emphasis on principal leadership has its roots in the recent standards-based accountability
reform in the U.S. educational system (Herrera, 2010). The No Child Left Behind Act (NCLB)
of 2001 highlights the role of schools being accountable for the academic progress of all students.
Under this law, schools are required to ensure all students meet the statewide benchmarks of
“adequate yearly progress” (AYP) and if a school continues to miss the target, the state has to
provide interventions or even close the school (Heck & Chang, 2017). The new Every Student
Succeeds Act (ESSA), passed in 2015, continues the NCLB legacy of standards-based accountability, even though ESSA gives states more flexibility and authority in K-12 accountability
issues. Therefore, to improve student achievement, schools need to have effective principals as
school leaders since “leadership is second only to classroom instruction among all school-related
factors that contribute to what students learn at school” (Leithwood et al., 2004, p. 5).
Making principal leadership a priority in education policy and reform is also an international
trend beyond the United States. In the report, Improving School Leadership, the Organization for
Economic Co-operation and Development (Pont et al., 2008) indicated that in response to the
1
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rapidly changing contemporary society, a number of similar management and policy structures
which stress decentralization, autonomy, and accountability are being adopted. As a result,
educational systems have been significantly altered and principal leadership has been emphasized
across all OECD and its partner countries (Pont et al., 2008). The United Nations Educational,
Scientific and Cultural Organization suggested that higher national income or higher levels of
educational expenditure do not necessarily improve student learning, and what is perhaps more
important is an effective school system in which principal leadership is one significant aspect
(International Working Group on Education, 2012). Another OECD report, Leadership for 21st
Century Learning (OECD, 2013), reflected the consensus that learning leadership is becoming
indispensable to realizing innovative environment for 21st century deep learning.
The changing reality and policy environment not only places great emphasis on principal
leadership, but also challenges the school principal to be an effective leader. Principals need to
focus with great clarity on “what is essential, what needs to be done and how to get it done” (The
Wallace Foundation, 2013, p. 6). In other words, principals need to understand the key leadership
elements, behaviors, and roles that can really lead to improved achievement, and to understand
the mechanism of how principal leadership works. Depending on the school contexts in which
they work, principals must also take account of the contextual factors to adjust their behaviors to
different needs in different schools. In sum, developing effective principal leadership for student
learning is still a long journey even though it has a long tradition.
The necessity of principal leadership, the importance of reinforcing learning as the core
business of education in the new era, and the new accountability trend in educational reform and
policy, have given rise to a growing research interest in principal leadership. In addition to a rich
amount of empirical literature on the relationship between principal leadership and student
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achievement, the past decades have also witnessed the evolution of the principal leadership
concept and the theoretical and methodological models employed to examine the effect of
principal leadership. The field of conceptualization of principal leadership in school effectiveness studies has evolved from various overarching leadership constructs or models to a specific
set of leadership dimensions or practices (Robinson & Gray, 2019; Shen et al., 2019). Both
conceptual and statistical models used to study the impact of principal leadership by researchers
have been becoming more sophisticated. Although there have been several systematic reviews
and meta-analyses on the effects of principal leadership that have drawn conclusions about the
magnitude and nature of principal leadership effects and have recommended some best practices
for principals (e.g., Hitt & Tucker, 2016; Witziers et al., 2003), since Hallinger and Heck (1998),
little attention was given to the conceptual and methodological issues in the research of school
effectiveness. Moreover, most previous meta-analyses are somewhat problematic in the ways of
handling the dependent effect sizes in studies. Therefore, a modern approach of systematic metaanalysis on the relationship between principal leadership and student achievement is still warranted.
Problem Statement
Researchable Problem
A considerable body of literature has examined the contributions of principal leadership
to student outcomes worldwide (e.g., Aburizaizah et al., 2019; Heck & Hallinger, 2010a;
Sebastian et al., 2017; Zheng et al., 2017). However, there are marked differences between the
findings of various studies (Witziers et al., 2003) due to the distinct conceptual and methodological
models researchers have employed to examine the relationships. Particularly noteworthy are
studies that reported divergent findings regarding the effect of principal leadership on student
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achievement. For instance, Pont et al. (2008) said that the effect sizes of principal leadership
from previous literature had a significantly wide range, from non-existent to very significant.
More recent meta-analyses also showed divergent effect sizes of principal leadership on student
achievement (Hendriks & Scheerens, 2013; Karadağ et al., 2015).
One possible reason for divergent effect sizes is that, to date, there has been little
consensus on two main questions regarding the effect of principal leadership: (a) the key
dimensions or behaviors of principal leadership that are mostly associated with student
achievement, and (b) how principal leadership is related to student achievement. The first
question is related to the leadership constructs and framework, while the second question is
related to the conceptual models of leadership effects and the statistical methods.
Studies Addressing the Issue
For the first question, as stated earlier, numerous leadership models or constructs have
been proposed and claimed to be crucial for student achievement (Gumus et al., 2018).
Instructional leadership, transformational leadership, and distributed leadership are three models
that have received the most attention (Heck & Hallinger, 2009; Robinson et al., 2008; Shatzer
et al., 2014). Previous efforts have been made to compare the relative importance of these models
(e.g., Karadağ, et al., 2015; Robinson et al., 2008; Shatzer et al., 2014), but recent studies have
demonstrated the interactive and integrative nature among these models following with growing
calls for an integration of different leadership models (Boberg & Bourgeois, 2016; Kwan, 2020;
Marks & Printy, 2003; Printy et al., 2009; Sebastian et al., 2017). Moreover, rather than focusing
on overarching leadership models which tell little in a practical sense (Marzano et al., 2005), other
researchers recommended identifying specific empirically supported dimensions or practices of
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principals’ work that affect school effectiveness in general and student achievement in particular
(Hitt & Tucker, 2016; Marzano et al., 2005; Shen et al., 2012).
For the second question related to the typologies of leadership effects and statistical
modeling methods, 30 years ago, Pitner (1988) identified a range of conceptual models that
could be used to understand how principal leadership exerts effects on student achievement.
These include direct-effect model, antecedent-effect model, mediated-effect model, reciprocaleffect model, and moderated-effect model. Just as their names imply, a direct-effect model
suggests the principals have a direct effect on student outcome; an antecedent-effect model
proposes that antecedent variables (e.g., school background) influence principals’ behaviors,
which in turn influence student achievement; a mediated-effect model argues the influence of
principal leadership on student achievement is mediated by a third variable, such as teacher
efficacy; a reciprocal effect model asserts that principal leadership causes certain outcomes in
student achievement, which in turn influence subsequent principal leadership behaviors; and a
moderated-effect model specifies that principal leadership effects may have different effects in
different contexts (Pitner, 1988).
Hallinger and Heck (1996) adapted Pitner’s classification system in their review of 40
studies during the period from 1980 to 1995. They incorporated the antecedent effect model with
the direct and mediated effect models and formed them into a direct-effects with antecedent
effects model, and a mediated-effects with antecedent effects model. However, the moderatedeffect model was not included in their review. Importantly, they found that the model types make
a difference in what is found about the effect of principal leadership. Specifically, the studies
using direct or direct-with-antecedent variables models did not yield statistically significant
findings of principalship effect, whereas studies in the group of mediated or mediated-with-
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antecedent effect models tended to provide more consistent positive findings. Therefore, they
suggested, “researchers should focus greater attention on uncovering the relationship between
principal leadership and those mediating variables that we now believe influence student
achievement” (Hallinger & Heck, 1996, p. 36). In another review on the findings of principal
effect studies, Hallinger and Heck (1998) noted substantial progress in thinking, modeling, and
examining principal leadership effects from 1980 to 1995 and principal leadership exercises an
small indirect effect on student achievement (Hallinger & Heck, 1998).
Consequently, over the past 20 years, the indirect relationship between principal leadership
and student achievement has been widely investigated. The focus of the scholarship in the field
has somewhat shifted to identify and test significant mediators or paths between principal leadership and student achievement. A series of school process variables, such as school capacity (e.g.,
Dutta & Sahney, 2016; Hallinger & Heck, 2010a, 2010b), teacher collaboration and collective
efficacy (e.g., Boberg & Bourgeois, 2016; Dumay et al., 2013; Fancera & Bliss, 2011; Goddard
et al., 2015), and classroom instruction (e.g., Sebastian et al., 2012, 2016, 2017; Supovitz et al.,
2010), have been examined. In the meantime, several empirical studies have also been carried
out to examine the reciprocal-effect model (e.g., Hallinger & Heck, 2011; Heck & Hallinger,
2010a), moderated-effect model (e.g., Kwan, 2020; Wu, Gao, & Shen, 2020), and a combination
of several models (e.g., Sebastian & Allensworth, 2019; Wu, Shen, et al., 2020).
Deficiency Statement
Even though there are several meta-analyses have been conducted to synthesize the effect
of principal leadership on student achievement (e.g., Liebowitz & Porter, 2019; Robinson et al.,
2008; Witziers et al., 2003), these studies are subject to at least three limitations. First, several
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previous meta-analyses have examined the impacts of a specific set of leadership dimensions on
student achievement (e.g., Liebowitz & Porter, 2019; Robinson et al., 2008; Witziers et al., 2003).
However, most of the frameworks that were used to categorize leadership dimensions in previous
meta-analyses were not being empirically validated. This may result in a lack of content validity
and predictive validity.
Second, as illustrated before, over the past two decades, there has been an increasing
sophistication in the conceptualizing and modeling of principal leadership effects. The field has
also seen advances in statistical modeling employed by studies. Advanced analytic models, such
as hierarchical linear modeling (HLM) and multilevel structural equation modeling (MSEM),
add new pieces to the knowledge base beyond that offered by Hallinger and Heck’s (1996)
models. While numerous studies are still using the conceptual models that Hallinger and Heck
(1996, 1998) summarized to examine principalship effects on different samples, 20 years later,
the field still lacks updated systematic evidence as to how conceptual and methodological models
make a difference in the effect of principalship.
Third, previous meta-analyses handle the dependent nature of effect sizes in studies in
traditional ways, such as ignoring the nested nature or simply aggregating the effect sizes to
study level, which can result in the loss of information and bias in results. Therefore, a modern
method of systematic meta-analysis is still needed to investigate the association between principal
leadership and student achievement.
Purpose Statement
The purpose of this study was to examine the magnitude and nature of the relationship
between principal leadership and student academic achievement. As such, this study presents a
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systematic review and multivariate meta-analysis of the empirical literature about principal
leadership’s effects on student achievement, generated during the period between 2000 and 2020.
There were three parts for the analyses in this study. The first part was a meta meta-analysis that
was conducted to examine principal leadership’s effects on student achievement based on previous
meta-analyses. The second examined the effects of seven learning-centered principal leadership
dimensions on student achievement. The third part investigated principal leadership’s effects on
student achievement from the perspective of analytic methodologies and conceptual models.
Although several previous meta-analyses have been conducted to investigate the relationship between principal leadership and student outcomes, the present study is different from previous
meta-analyses in a number of respects. First, this meta-analysis summarizes the effects of principal
leadership based on the core leadership dimensions, the choice of conceptual model (i.e., direct
effect, indirect effect, moderated effect, and total effect), and statistical methods.
Second, this study also takes into account the research designs, such as the more nuanced
features of developments in methodological approaches, including multilevel modeling, structural
equation modeling with latent constructs, and latent growth modeling. These advances in methodologies are expected to lead to more valid measures, more accurate modeling, and more reliable
results. It would be important to arrive at an estimate of the overall effect associated with studies
that have these features and compare with the effect sizes without these more advanced features
for modeling, a finding that could have implications for both research and practice and continue
to build the knowledge base.
Third, this dissertation is different from previous meta-analyses in methodological
approaches. In this dissertation, the dependent nature of the multiple effect sizes within studies
was accounted for by using multivariate random-effect models. Additionally, robust variance

9
estimation was used to calculate robust standard errors and conduct significance tests so that the
results in this dissertation are less biased and robust to mis-specified assumptions.
Fourth, this dissertation appears to be the first study that includes a meta meta-analysis on
previous meta-analyses that examine the relationship between principal leadership and student
achievement. These meta-analyses include empirical literature from early 1978 to 2020. The
meta meta-analyses results provide not only a historical overview of the research on principal
leadership effects but also deeper insights into the effects of principal leadership.
Conceptual Framework
The conceptual framework is presented in Figure 1. Built on the work of Shen and his
colleagues (2012, 2019), principal leadership is considered to consist of seven dimensions that
are mostly related to school improvement in general and student achievement in particular: (a)
commitment and passion for school renewal; (b) safe and orderly school operation; (c) high,
cohesive, and culturally relevant expectations for students; (d) distributive and empowering
leadership; (e) coherent curricular programs; (f) real-time and embedded instructional assessment;
and (g) data-informed decision-making. Each of these dimensions is described and defined in the
literature review chapter. These dimensions were distilled based on a comprehensive review of
literature and have been verified empirically, which showed excellent psychometric properties of
representing underlying dimensions of principal leadership as well as predicting student achievement (Shen et al., 2012, 2019).

Figure 1. Conceptual Framework.
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This framework acknowledges five types of effects of principal leadership. Principal
leadership in these seven learning-centered dimensions is both directly related to student
achievement (i.e., direct effect), as well as influencing student achievement indirectly through
the school process (i.e., indirect effect). This framework also recognizes the influences of school
context on principal leadership, student outcome, and the moderated effect of school context on
the relationship between principal leadership and student outcome. Additionally, the framework
assumes that the relationship between principal leadership and student outcome involves a potential
reciprocal connection (i.e., reciprocal effect). This reciprocal effect stipulates that principal
leadership influences student achievement, which in return changes subsequent principal
leadership. The total effect is the sum of direct and indirect effects of principal leadership on
student achievement.
Finally, researchers have recently considered the use of multilevel models—such as multilevel regression, multilevel structural equational, and multilevel latent change models—in their
examination of principal leadership effect. This framework reflects the recent methodological
advances in modeling the relationship between principal leadership and student achievement.
Research Questions
The purpose of the present study was to further the understanding of the relationship
between principal leadership and student achievement in K–12 grades. Through a systematic
meta-analysis of the published literature, I sought to address three major research questions:
Research Question 1: What is the relationship between principal leadership and student
achievement reported as reported in previous meta-analyses?
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Research Question 2: Are there significant correlations (direct, indirect, reciprocal,
moderated, and total) between principal leadership and student achievement in K–12 schools,
and if so, what are the magnitudes of the relationships? How do the relationships between
principal leadership and student achievement change for different research design, unit of
analysis, and grade level?
Research Question 3: To what extent is the relationship between principal leadership and
student achievement different in studies employing various methodological approaches (e.g.,
bivariate correlation, regression models, structural equation modeling, multilevel modeling) and
conceptual models (e.g., direct effect, indirect effect, moderated effect, total effect)?
Significance of the Study
For researchers, this study extends prior research on principal leadership effectiveness in
three important ways. First, this meta-analysis provides an updated systematic review of the relationship between principal leadership and student achievement since the early 2000s by applying
modern methods of meta-analysis. The meta-analytic method used in this meta-analysis is more
robust, which leads to findings that are less biased. Second, this study has a specific focus on
whether the conceptual and statistical modelling is associated with the effect of principalship.
This might help to explain the divergent findings of previous studies and offer some essential
insights in terms of modelling the principal leadership effects for future studies. Third, this
dissertation presents a meta-analytic analysis of prior meta-analyses, contributing to a longitudinal
understanding of the magnitude of principal leadership effects.
The empirical evidence for principal leadership effects also has practical significance.
For policymakers, in this age of accountability, having knowledge about the role of principal
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leadership in improving student achievement contributes to more effective educational policy
and reform. More specifically, the ESSA acknowledges the importance of school principals to
school improvement and effective instruction, and repeatedly calls for evidence-based activities
or interventions to improve principal leadership. By synthesizing the effects and identifying the
principal leadership practices that have higher impacts on student achievement, this meta-analysis
contributes to a framework of evidence-based principal leadership activities and procedures for
policymakers and educators. For educational practitioners, this study provides them with more
specific guidance and information on which dimensions of principal leadership are more related
to improving student achievement. Also, by testing the effects of different types of principalship
effect models, this study ascertains whether the contingency theory—which asserts that leaders
should adjust their behaviors to different situations—is supported by empirical evidence. Lastly, it
helps to summarize some potential mediating variables between principal leadership and student
achievement, which might help principals adjust their attention and behaviors.
Methods Overview
To address the focal research questions, I reviewed the empirical literature using Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA) protocol (Moher et al.,
2009). Three rounds of screening were carried out through text-mining software Abstraker, which
helps organize, sort, and predict the inclusion of abstracts (Pigott & Polanin, 2020). A full-text
review was conducted of 145 articles. In the end, 42 studies completed in the United States and
12 meta-analyses were included in the present study. A multivariate meta-analysis (Becker, 2000;
Raudenbush et al., 1988) and a meta meta-analysis (Cleophas & Zwinderman, 2017) were performed to examine the relationship between principal leadership and student achievement.
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Chapter 1 Closure
With the growing accountability of school leaders on school effectiveness, the knowledge
to link principal leadership and student outcomes would be beneficial for school leaders to improve
their leadership. The purpose of this study was to provide a systematic review and meta-analysis
of the empirical literature on the relationship between principal leadership and student achievement. Despite the fact that several meta-analyses have been conducted, the present study was
conceptually and methodological unique and included three parts: (1) a meta meta-analysis on
previous meta-analyses of the relationship between principal leadership and student achievement,
(2) a multivariate meta-analysis examining the direct and indirect effect of overall and seven
dimensions of principal leadership on student achievement, and (3) a multivariate meta-analysis
examining the effects of principal leadership for studies employing various conceptual models
and methodological approaches.
Chapter 2 provides a review of the literature regarding principal leadership effects.
Chapter 3 specifies the procedures of meta-analysis. Chapter 4 reports the research results, and
Chapter 5 discusses the findings, implications, and limitations.

CHAPTER 2
LITERATURE REVIEW
This literature review consists of three major sections. In the first section, I review the
leadership models and key dimensions of principal leadership. In the second section, I review
the conceptual models of principal leadership effects. The final section presents a review of the
previous quantitative meta-analyses of principal leadership effects on student achievement.
Models and Key Dimensions of Principal Leadership
Principal leadership is a multidimensional concept that can be conceptualized in multiple
ways. Witziers et al. (2003) indicated that the various conceptualizations of principal leadership
is one of the reasons for the contradicting results in the field of principal leadership. There are two
main ways to conceptualize principal leadership (Robinson & Gray, 2019; Shen et al., 2019). The
first set of studies focuses on certain types of principal leadership models that compose effective
leadership practices (e.g., instructional leadership, transformational leadership, and distributed
leadership). The second set of studies attempts to search and identify a list of leadership behaviors
and traits that affect student achievement.
Models of Principal Leadership
Principal leadership is a diverse concept. In a review of studies from 1980 to 2014, Gumus
et al. (2018) suggested that instructional leadership, transformational leadership, and distributed
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leadership are the most studied leadership constructs in educational research, especially on the
topic about the effects of leaders on organizational behaviors/conditions and on student achievement. In the following section, I provide a brief overview of each. Specifically, I examine how
each construct originated, defined, interacted, and compared with each other from the perspective
of leadership effects on student achievement.
Instructional Leadership
As a result of calls for accountability, instructional leadership emerged in the early 1980s
and focuses predominantly on school principals’ role in instruction and curriculum (Hallinger,
2003). The construct that is most frequently used representing instructional leadership in the
leadership effectiveness studies was developed by Hallinger and Murphy (1985), which defined
instructional leadership through three components: (a) defining the missions, which includes
framing and communicating school goals; (b) managing the instructional program, which requires
principals to supervise and assess the instruction, coordinate the curriculum, and monitor student
progress; and (c) promoting a positive school learning climate, which suggests principals should
protect instructional time, promote professional development, maintain high visibility, provide
incentives for teachers, develop and enforce academic standards, and provide incentives for
learning.
Given the emergent popularity of the concept of instructional leadership, a substantial
body of early empirical studies has been conducted examining the relationship between
instructional leadership and student achievement (Hallinger, 2005; Hallinger & Heck, 1998;
O’Donnell & White, 2005). These studies yielded a wealth of findings supporting the direct or
indirect influence of instructional leadership.
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At the beginning of the 21st century, Hallinger (2005) argued that even though instructional
leadership is no longer a novel construct after 20 years, it is still alive and has implications in the
domain of educational policy, research, and practice. This argument still holds true in today’s high
accountability context. While a variety of measures have been adopted, numerous recent studies
have still been conceptualizing the dominant role of principals in improving student achievement
as an instructional leader (e.g., Alam & Ahmad, 2017; Goddard et al., 2015, 2019; Hou et al.,
2019; Lee et al., 2012; Mitchell et al., 2015; Sebastian et al., 2018). For instance, Goddard et al.
(2019) demonstrated that principal instructional leadership was directly associated with teachers’
differentiated instruction and indirectly related to student achievement on the basis of 95 high
poverty, rural elementary schools in Michigan.
Transformational Leadership
Transformational leadership is another model that has been overwhelmingly discussed
over the last three decades (Gumus et al., 2018; Hallinger, 2003). In the sphere of educational
research, the two common constructs of transformational leadership are from Burns’s (1978)
work and Leithwood et al.’s (2008) work. Bass’s (1985) construct was primarily developed in
general settings, and it includes four main components: idealized influence, inspirational
motivation, intellectual stimulation, and individual consideration. Leithwood and his colleagues
adapted Bass’s (1985) construct into the educational field and developed three broad categories:
setting directions, helping people, and redesigning the organization (Leithwood & Jantzi, 2006).
Transformational leadership has been promoted as the ideal leadership style for principals
since the mid-1990s, and a number of studies have emerged to test how transformational leadership
would benefit student achievement (e.g., Allen et al., 2015; Griffith, 2004; Leithwood & Jantzi,
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2006; Ross & Gray, 2006). However, these studies—which conceptualized principals as
transformational leaders—often failed to report consistent findings. Despite the belief that
transformational leadership contributes to school improvement (Daniëls et al., 2019; Geijsel
et al., 2003; Leithwood & Jantzi, 1999), the effects of transformational leadership on student
achievement are more likely to be indirect rather than direct (Leithwood & Jantzi, 2005). For
example, a meta-analysis of 79 unpublished studies by Sun and Leithwood (2012) documented a
weak positive relationship between principal transformational leadership and student achievement (r = .09). However, they also suggested that some transformational leadership practices,
such as building collaborative structures and providing individualized consideration, make much
larger contributions to student achievement than others. More recently, Kwan (2016, 2020) also
reported a lack of direct impact of transformational leadership in 177 Hong Kong schools. Despite
the lack of adequate causal models describing how transformational leadership influences student
outcomes, transformational leadership is still a highly relevant theory today and has significant
implications for principal leadership (Berkovich, 2016).
Distributed and Collaborative Leadership
Distributed leadership suggests the decision-making authority should be distributed and
spread across schools and emphasizes the collaborative decision making of all school personnel.
In the literature, each author defined distributed leadership slightly differently, and it was often
used interchangeably with other similar terms such as collaborative leadership and collective
leadership (Gumus et al., 2018). While the question of whether or not distributed leadership plays
a role in student learning is one of the most heated topics in educational research over the past

19
decades, there is a surprising paucity of robust evidence that supports the relationship (Tian
et al., 2016).
The highly cited studies on the effects of distributed leadership were conducted by
Hallinger, Heck, and their colleagues. Based on a longitudinal sample of about 190 schools in the
United States, they examined the effects of distributed leadership on student learning by using
latent growth modeling (Hallinger & Heck, 2010a, 2010b, 2011; Heck & Hallinger, 2009, 2010a,
2010b). Despite slight differences in the measures of principal leadership, those studies identified
and shared three vital dimensions of distributed leadership: (a) shared school governance, which
encourages shared vision, broad participation, and shared accountability for student learning, (b)
collaborative decisions focusing on educational improvement, and (c) broad participation in efforts
to evaluate the school’s academic development (Hallinger & Heck, 2010a, 2010b; Heck &
Hallinger, 2009, 2010a; Heck & Moriyama, 2010). These longitudinal studies provided empirical
support for the indirect effects of distributed leadership on student academic achievement growth
rate through schools’ academic capacity (Hallinger & Heck, 2010a, 2010b; Heck & Hallinger,
2009, 2010a, 2010b) or instructional practices (Heck & Moriyama, 2010).
In the same vein, Leithwood and Mascall (2008) examined collective leadership, which
measures the extent of the direct influence of different sources such as district administrators,
principals, teachers, and parents. They found that the collective leadership has a positive indirect
relationship with student achievement in reading and math through boosting teachers’ motivation.
In another study of 199 Canadian schools, Leithwood et al. (2010) reported a statistically significant total effect of distributed leadership on student achievement. Likewise, with data from
1,500 teachers in 100 public elementary schools, Chang (2011) documented similar indirect
effects of distributed leadership on student achievement through teacher academic optimism.
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More recently, Malloy and Leithwood (2017) identified four patterns of distributed
leadership: (a) planfully aligned, which means that school leaders collectively plan their work and
follow the arrangement; (b) spontaneously aligned, which reflects that there is no plan or arrangement of school work but school still works effectively; (c) spontaneously misaligned, which
indicates that the school work is distributed with no plan and this distribution is not productive; and
(d) anarchically misaligned, which suggests the school work is distributed within each sub-unit
(i.e., departments or teams) but there is no collaboration with other units. They further suggested
the planfully aligned distributed leadership was associated with student language achievement by
improving school academic climate.
Other Principal Leadership Models
Ethical/moral leadership is also a notable leadership model in educational research.
Gumus et al. (2018) argued that “it was inevitable that ethical leadership fostering moral values
would become an important component of educational leadership research” (p. 32). Caring
leadership proposed by Louis et al. (2016) is a type of moral leadership. Caring leadership
consists of two aspects: the core elements of caring and the enabling conditions for caring. The
core elements of caring in schools are attentiveness, motivational displacement, situationality,
mutuality, and authenticity. The enabling relational condition of caring includes deeper and
longer relationships, trust, continuity, and a sense of belonging.
In Louis et al.’s (2016) empirical examination of the relationship between caring
leadership and student achievement, due to the limitation of using secondary dataset, only five
dimensions (attentiveness, motivational displacement, situationality, authenticity, and trust) of
principal caring leadership were measured in eight questions. Sample questions include, “My
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school administrator is supportive of my decisions about managing student discipline problems”
(Situationality), “My school administrator ensures wide participation in decisions about school
improvement” (Authenticity), and “I feel free to discuss work problems with my principal
without fear of having it used against me later” (Motivational Displacement), etc. (Louis et al.,
2016). Their analysis of 3,900 teachers in 134 schools indicated a positive indirect association
between caring principal leadership and student achievement through academic support.
Another leadership model is situational leadership, which emphasizes the organization’s
characteristics and the idea that effective leaders adjust their leadership practices to the school
context (Daniëls et al., 2019). In her dissertation, Beaver (2011) examined if and how principals
applied Bolman and Deal’s (1991) four frames of leadership (structural, human resources, political,
and symbolic) in different situations and then described how situational leadership related to student
learning achievement. The structural frame asserts the importance of rationality in leading organizations; the human resources frame emphasizes understanding people—their strengths and foibles,
reason and emotion, desires and fears; the political frame sees organizations as competitive
arenas of scarce resources, competing interests, and struggles for power and advantage; and the
symbolic frame values the culture of an organization. Using data from 401 elementary schools
in a southern state in the United States, Beaver (2011) found that neither situational leadership (a
combination of four frames) nor a particular frame from Bolman and Deal’s situational leadership frames were statistically related to student achievement.
Comparing Effects Among Principal Leadership Models
Due to the variety of principal leadership, the question of which model is more associated
with principal leadership becomes an interesting one to explore. Robinson et al.’s (2008) meta-
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analysis of 27 published studies between 1978 and 2006 indicated that the mean effect size (in
Pearson correlation) for the impacts of transformational, instructional, and other types of leadership on student achievement were 0.11, 0.42, and 0.30, respectively. They concluded that the
mean effect size estimates for instructional leadership was three to four times greater than that of
transformational leadership. Likewise, Shatzer et al. (2014) compared the impact of transformational and instructional leadership on student achievement in detail. Using the Multifactor
Leadership Questionnaire and the Principal Instructional Management Rating Scale, they
measured 590 teachers’ perceptions in 37 elementary schools of principal leadership style and
found that instructional leadership explained more of the variation in either student raw
achievement (45% vs. 29%) or growth achievement (27% vs. 22%) than transformational
leadership. After controlling school context and principal characteristics, instructional leadership
still accounted for a larger and significant amount of variance than transformational leadership in
student raw achievement (76% vs. 50%) but not in student growth achievement (51% vs. 52%).
Furthermore, they identified monitor student progress and provide incentives for learning were
the most important dimensions of instructional leadership, and management by exception-passive
and laissez-faire leadership were the only significant transformational leadership dimensions.
In addition, Valentine and Prater (2011) collected data from 443 teachers in 131 schools
and compared the effects of instructional, transformational, and managerial leadership on student
achievement. Managerial leadership measured principal behaviors in organizing tasks and personnel
for the effective day-to-day management of the school. Instructional leadership consisted of
instructional improvement and curriculum improvement. Transformational leadership included
identifying and articulating a vision, providing an appropriate model, fostering the acceptance of
group goals, providing individualized support, providing intellectual stimulation, and holding
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high performance expectations. In contrast to other studies, Valentine and Prater (2011) analyzed
each dimension separately. They found that student achievement was consistently higher in
schools where principals were perceived to have more leadership competence in each dimension.
When accounting for school and principal demographic variables, however, only the dimensions
of instructional leadership (instructional improvement and curriculum improvement), and three
dimensions of transformational leadership (providing a model, identifying a vision, and fostering
group goals) were found statistically positively associated with student achievement.
Consistent with Valentine and Prater’s (2011) study, several other studies have also
argued that all models of leadership are equally important. For example, Louis, Dretzke, and
Wahlstrom’s (2010) study of 4,491 teachers in 157 schools demonstrated that shared leadership/
distributed leadership and instructional leadership were both crucial and indirectly lead to student
achievement improvement by promoting teacher professional community and instruction.
The Integration of Different Leadership Models
Instructional, transformational, and distributed leadership are three of the most prominent
and enduring leadership models. Each model has its special focus: instructional leadership focuses
on the leadership functions directly related to teaching and learning; transformational leadership
emphasizes the ingredients of change (e.g., directions, individualized considerations); and
distributed leadership highlights the importance of shared power and authority. In spite of the
differences, researchers have argued that the distinctions should not be overstated, and those
models are complementary (Bush, 2014; Hallinger, 2003; Kwan, 2016; Louis et al., 2010; Marks
& Printy, 2003). Importantly, school improvement requires principals to enact a wide range of
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practices, which calls for an integrated model of principal leadership (Day et al., 2016; Hallinger,
2003; Leithwood & Sun, 2012; Printy et al., 2009).
Marks and Printy (2003) criticized the traditional form of instructional leadership as a
hierarchical and procedural model that conflicts with the emerging democratic and participative
feature of schools in the late 1980s that emphasizes teacher empowerment. Instead, they proposed
a new leadership model called shared instructional leadership, which delivered the spirit of both
instructional leadership and distributed/shared leadership. Their study of 24 schools have also
empirically supported the notion that integrated leadership was positively related to both
teachers’ pedagogical quality and student academic achievement after controlling for student
characteristics. Therefore, although transformational leadership and instructional leadership may
be analytically distinctive, these two models cohere in practice as an integrated model. An effective
school principal would be instructional leader and transformational leader simultaneously (Marks
& Printy, 2003).
Similarly, in Leithwood and Jantzi’s (2008) study, a refined model of transformational
leadership was applied that included setting direction, developing people, redesigning the
organization, and improving instructional program. In contrast to the traditional model, this
refinement added the element of instructional leadership (managing instructional program). By
employing empirical data from 96 principals and 2,764 teachers, the integrated model of
transformational leadership and instructional leadership was found to have a positive indirect
relationship with the class condition and student achievement. Boberg and Bourgeois (2016)
further stressed the significance of the integrated leadership model. In their study of 51 public
charter schools in the south-central U.S., they pointed out that the refining transformational
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leadership behaviors with instructional leadership elements included improved 0.33 SD in
reading and 0.22 SD in math by boosting teacher collective efficacy.
Besides principal leadership, teacher leadership also plays a pivotal role in school
improvement. Rather than only focusing on principals, Sebastian et al. (2017) and Shen et al.
(2019) both claimed the need to integrate principal and teacher leadership into a new general
concept of integrated school leadership. Due to the fact that leadership is measured separately
between principals and teachers in previous literature, Shen et al. (2019) developed an instrument that could be used to measure the integrated school leadership of principal and teacher
leadership in terms of seven dimensions covering the core elements of instructional, transformational, and distributed leadership. The association between this integrated leadership and
student math and reading achievement was also well established. Instead of combining teacher
and principal sources of leadership together or examining sources of leadership separately,
Sebastian et al. (2016, 2017) examined principal and teacher leadership as separate but connected
sources of leadership in a sample of elementary and high schools. Their studies supported the
notion that principal leadership and teacher leadership are interactive and work together towards
improved student achievement.
Key Dimensions of Principal Leadership
In recent years, there has been a trend moving from research on the impact of various
leadership models to the study of the effect of specific principal leadership dimensions
(Robinson & Gray, 2019; Shen et al., 2019). Several attempts have been made to identify
specific dimensions of principal leadership that are mostly associated with school effectiveness
in general and student achievement in particular.
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In their meta-analysis on 37 studies published between 1986 and 1996, Witziers et al.
(2003) first examined eight dimensions of principal leadership: (a) defining and communicating
mission, (b) supervision and evaluation, (c) monitoring, (d) coordinating and managing curriculum,
(e) advice and support, (f) visibility, (g) school improvement, and (h) achievement orientation.
Their results suggested that principal leadership is a multidimensional concept. Among these
dimensions, defining and communicating mission, supervision and evaluation, visibility, and
monitoring are the four dimensions associated with student learning. Witziers et al.’s (2003)
categorization, however, was based on the Principal Instructional Management Rating Scale
(PIMRS, Hallinger & Wang, 2015) that has specific focuses on instructional behaviors.
Analyzing 69 studies completed between 1978 to 2001, Marzano et al. (2005) summarized
21 leadership practices: culture, order, discipline, resources, curriculum, instruction and assessment, focus, curriculum and instruction assessment, visibility, contingent rewards, communication,
outreach, input, affirmation, relationship, change agent, optimizer, ideas/beliefs, monitoring/
evaluation, flexibility, situational awareness, and intellectual stimulation. They found that the
average correlations between those dimensions and student achievement were about r = .25, with
the range from .15 to .33. The dimension of situational awareness had the highest correlation of
r = .33, but the dimension of relationship has the lowest correlation with r = .18. Marzano et al.’s
(2005) framework was not only literature-based but also closely connected with principal’s
practice (Shen et al., 2012).
Robinson et al. (2008) also proposed five dimensions of principal leadership: (a) establishing goals and expectations; (b) resourcing strategically; (c) planning, coordinating, and
evaluating teaching and the curriculum; (d) promoting and participating in teacher learning and
development, and (e) ensuring an orderly and supportive environment. These five dimensions
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were derived from 199 survey items in 27 articles published from 1978 to 2006. In addition,
from 56 empirical studies from 2000 to 2014 and three existing leadership frameworks (Ontario
Leadership Framework, Learning-Centered Leadership Framework, and The Essential Supports
Framework), Hitt and Tucker (2016) distilled 28 key dimensions of principal leadership grouped
into five overarching domains: (a) establishing and conveying the vision, (b) facilitating a highquality learning experience for students, (c) building professional capacity, (d) creating a supportive
organization for learning, and (e) connecting with external partners.
Although these frameworks were drawn from past literature, the psychometric properties
of them have been rarely tested and validated empirically. In the present study, Shen et al.’s
(2012, 2019) seven-dimension framework was employed for categorizing principal leadership
dimensions because (a) it was summarized from a large body of literature, and (b) it was
empirically validated and shows sound properties in reflecting principal leadership and
predicting student achievement. Shen et al. (2012, 2019) refined Marzano et al.’s (2005) 21factors framework and distilled seven dimensions of principal leadership that are learningcentered: (a) commitment and passion for school renewal, (b) safe and orderly school operation,
(c) high, cohesive, and culturally relevant expectations for students, (d) distributive and
empowering leadership, (e) coherent curricular programs, (f) real-time and embedded
instructional assessment, and (g) data-informed decision-making. It is also important to note that
Shen et al.’s (2012) framework reflects the overlaps across the other proposed dimensions.
Moreover, the psychometric properties of these dimensions were validated by empirical sample
(Shen et al., 2019).
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Conceptual Models of Principal Leadership Effects
As illustrated above, previous researchers have conducted detailed literature reviews that
summarized several models related to the principal effect on school effectiveness: direct effect
model, indirect effect model, reciprocal effect model, and moderated model (Hallinger & Heck,
1998; Pitner, 1988). Others have found that the effect of principal leadership on student achievement is dependent on the choice of the model (De Maeyer, 2007; Hallinger & Heck, 1998). This
section reviews the effects of principal leadership generated by the different conceptual models.
Direct-Effect Model
The direct-effect model values principal work that directly impacts students. In the early
1980s, the direct-effect model was popular among the principal effect studies (Hallinger & Heck,
1998). Critics argued, however, that this model tells little about how principal leadership operates
in a school, and the researchers adopting this model were unable to produce consistent evidence
of leadership effects on student outcomes (Hallinger & Heck, 1998). As a result, nowadays, many
researchers tend to ignore the direct effect when modeling principalship effect.
More recently, Nettles and Herrington (2007) claimed that the direct effects of principal
leadership should not be abandoned and should be revisited. There were two reasons. First, many
of the non-significant findings of direct effect can be attributed to the limitations of studies.
Failing to define principal leadership in a broad way can result in the dimensions that are directly
related to student academic achievement being ignored. Regarding methodology, most past studies
examined the direct relationship relying on the bivariate statistical model, which did not take data
dependency into account. Second, they suggested only a small amount of variability of student
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achievement can be explained by school process variables; as a result, in a practical sense, any
forms of principal leadership effect are of significance, although the effect sizes are small.
Evidence in the literature thus far supports the idea that the direct effects of principal
leadership are not conclusive. For example, Silva et al. (2011) conducted an experimental study
with 40 students (20 in each group) and found one-on-one discussions between a principal and
student had a direct effect on student reading gains (d = 0.71). Likewise, based on 2015 Programme
for International Student Assessment (PISA) sample of 177 schools in the United States, Wu,
Shen, et al. (2020) reported a significant positive direct correlation between teachers’ perception
of principal leadership and student science achievement.
Indirect-Effect Model
The indirect-effect model discloses what is hidden in a black box between principal
leadership and student outcome (Hallinger & Heck, 1996). Up to now, a great number of
studies have examined this indirect link and researchers adopting this model have identified
many school process variables that potentially mediate the relationship. Drawing on empirical
evidence, Leithwood et al. (2010) identified four distinct paths along which principal leadership
flows to influence student learning: (a) rational path, which refers to the “technical core” of
schooling, that is, teaching, learning, and curriculum; (b) emotional path, which describes the
individual or collective emotional feeling of school members, such as belonging, esteem, and
self-actualization; (c) organizational path, which covers the official and structural elements of
schools; and (d) family path, which includes the family-related factors. In this study, they found
that principal leadership was associated with student learning mainly through rational and family
path, and the four-path model accounted for 43% variance in student achievement across schools
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in total (Leithwood et al., 2010). Leithwood et al. (2019) further tested the four-path model with
1,779 teachers in 81 Texas elementary schools. Unlike their previous finding, principal leadership
was found to be associated with student achievement only through the rational path.
According to Leithwood et al.’s (2010, 2019) four-path model, Table 1 summarizes the
variables that have been investigated as the mediator between principal leadership and student
achievement. As can be seen from the table, variables on rational, emotional and organizational
paths have been well examined, but there are only a few studies that have focused on the family
path. The variables that were mostly examined as mediator are classroom instruction, school
climate, teacher collective efficacy, and professional learning community.
Moderated-Effect Model
The moderated-effect model specifies that the effects of principal leadership are influenced
by school contextual variables (Pitner, 1988). This model is in accordance with the contingency
theory of leadership. The contingency theory contends that the leader’s effectiveness on an
individual follower or an organization is contingent upon the internal or external contextual
variables (Yukl, 2011). Hallinger (2003) argued that “the suitability or effectiveness of a particular leadership model is linked to factors in the external environment and the local context of a
school” (p. 329). Thus, leaders’ behavior must consider all aspects of the current situation and
context.
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Table 1
School Process Variables Commonly Examined as Mediator
in Principal Leadership Effect Research
Paths

Variables

Elements in Research

A. Rational Path:
Knowledge and skills
of school staff
members about
curriculum, teaching,
and learning

•

•

Instruction and
classroom
practice

•
•
•
•
•

•

School climate
on student
learning

•
•
•
•
•
•
•

B. Emotional Path:
Feelings, dispositions, or affective
states of staff
members, both
individual and
collective, shaping
the nature of their
work.

•

Job satisfaction

•

•

Teacher
academic
optimism and
expectation

•

•

Trust

•
•

Teacher stimulation of student engagement
with reading (Marfan & Pascual, 2018)
Classroom instruction (Sebastian et al.,
2012, 2016, 2017)
Instructional improvement (Shen et al.,
2016)
Teacher work (Bruggencate et al., 2012)
Program quality (Sebastian et al., 2012)
Focused instruction (Leithwood & Jantzi,
2006, 2008; Louis et al., 2010; Supovitz
et al., 2010)
Teacher related to factors that affect school
environment (Marfan & Pascual, 2018)
Instructional environment (Heck &
Hallinger, 2014)
Learning climate (Sebastian et al., 2017)
Disciplinary climate (Leithwood et al.,
2010; Shen et al., 2016)
Academic press (Leithwood et al., 2010;
Mitchell et al., 2015; Shen et al., 2016)
School climate (Dutta & Sahney, 2016;
Leithwood & Jantzi, 2008)
School culture (Bruggencate et al., 2012;
Kythreotis et al., 2010)
Job satisfaction (Dutta & Sahney, 2016;
Griffith, 2004; Shen et al., 2016; Wu,
Shen, et al., 2020)
School academic optimism (Chang, 2011;
McGuigan & Hoy, 2006; Savvides &
Pashiardis, 2016); academic optimism
(McGuigan & Hoy, 2006)
Teacher expectation (Park et al., 2019)
Trust in colleagues, students, and parents
(Kwan, 2016; Leithwood et al., 2010;
Sebastian et al., 2017)
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Table 1—continued
Paths

C. Organizational Path:
Features of schools
that structure the
relationships and
interactions among
organizational
members.

Variables

Elements in Research

•

Teacher
collaboration

•

•

Teacher self and
collective
efficacy

•

•

•

School
organization
structures
School
improvement
capacity

•
•

•
•
•
•

•

Professional
learning
community

•

•

Teacher
leadership
Physical
condition
Phycological
condition
Parent
involvement

•
•
•

D. Family Path: Features •
of the home that are
both alterable and
•
have demonstrated
significant contribu•
tions to students’
success at school.

•
•

Teacher collaboration (Dumay et al., 2013;
Goddard et al., 2010, 2015; Miller et al.,
2010; Wu, Shen, et al., 2020)
Teacher self-efficacy (Wu, Shen, et al.,
2020)
Collective responsibility (Park et al., 2019)
Collective teacher efficacy (Boberg &
Bourgeois, 2016; Dumay et al., 2013;
Fancera & Bliss, 2011; Leithwood et al.,
2010; Ross & Gray, 2006)
Peer influence (Supovitz et al., 2010)
School work setting (Leithwood & Jantzi,
2008)
Instructional time (Leithwood et al., 2010)
Change in school capacity (Hallinger &
Heck, 2009, 2010a, 2010b; Heck &
Hallinger, 2010a, 2010b); teacher capacity
(Leithwood & Mascall, 2008)
Professional community (Leithwood &
Jantzi, 2008; Leithwood et al., 2010; Louis
et al., 2010; Park et al., 2019; Sebastian et
al., 2017, 2019); Professional development
(Sebastian et al., 2017; Shen et al., 2016)
Teacher influence (Shen et al., 2016)
Teacher leadership (Sebastian et al., 2017)
Computer at home (Leithwood et al.,
2010)
Adult help at home (Leithwood et al.,
2010)
Parent involvement (Sebastian et al., 2012;
Shen et al., 2016)
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Several recent studies (e.g., Klar & Brewer, 2013; Sebastian & Allensworth, 2019; Wu
Gao, & Shen, 2020; Wu, Shen, et al., 2020) have emphasized the significance of contingency
theory. Investigating how principals enact their leadership practices in concert with school
context in three high-needs schools, Klar and Brewer (2013) suggested that knowing what the
core leadership strategies are was not enough for school improvement and an understanding of
how to adapt core leadership strategies to local context determines the success of the principal’s
effort.
However, only a few studies have empirically adopted a moderated-effect model to
examine the effects of principal leadership on student achievement. Kwan (2016) demonstrated
that trust among school members impacts the relationship between principal instructional
leadership and student achievement. With data from 177 secondary schools in Hong Kong, her
study showed that in schools with low and moderate levels of trust, instructional leadership was
positively related with student achievement, whereas, instructional leadership was not correlated
with student achievement in schools with a low level of trust. Using PISA 2012 data from 32
economies, Tan (2018) also examined the role of student and school contextual variables in shaping
the relationship between principal leadership and student achievement. He first classified students
into three categories (Disadvantaged, Average, and Privileged) based on a combination of six
student and school contextual variables. This study showed that the effects of principal leadership vary among the three categories. Specifically, instructional leadership showed the strongest
relationship with student achievement in the Disadvantaged group than others, and distributed
leadership was found to have a negative relationship with Disadvantaged student achievement
but not other students. Furthermore, Wu, Gao, and Shen (2020) utilized the United States sample
of PISA 2015 data to examine the effects of four types of principal leadership on student
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achievement and whether the effect of principal leadership was moderated by school contextual
variables (e.g., school size and school social economic status). Their findings demonstrated that
school size moderated the relationship between principal leadership and student achievement.
Reciprocal-Effect Model
The reciprocal effect model proposes that the leadership effect is “a process of mutual
influence” (Heck & Hallinger, 2010a, p. 227). In other words, principal leadership affects school
process, and student achievement, and these changes in school process and student achievement
may subsequently influence principal leadership. Even though the reciprocal-effect model has
been conceptually accepted and well discussed by scholars for several decades, there have been
relatively few empirical investigations in educational literature (Hallinger & Heck, 2011; Pitner,
1988). Hallinger and Heck (2011) discussed the conceptual and methodological issues that may
hinder the examination of the reciprocal-effect model. One key issue they mentioned is that
examining the reciprocal-effect model requires longitudinal data that reflects changes in the
school process over time (Hallinger & Heck, 2011; Witziers et al., 2003). Even if it is possible to
model reciprocal effects with cross-sectional data, the use of cross-sectional data is still subject
to severe limitations. Hallinger and Heck (2011) cautioned,
Analyses of reciprocal relationships with cross-sectional data can only display a portion
of the more complex relationship that may exist between the variables as they interact
over time. Testing reciprocity in relationships with cross-sectional data is subject to
severe limitations since the operationalized model lacks relevant information about the
temporal relationships among the variables. (p. 158)
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Using longitudinal data set, Hallinger and Heck (2010a, 2010b, 2011) adopted the reciprocal
effect model to examine the mutual influences of principal collaborative leadership, school
improvement capacity, and student academic achievements. Hallinger and Heck’s (2010a)
analysis of data collected from 195 schools over a four-year period provided considerable
empirical support for the reciprocal perspective of school leadership and student achievement.
First, the initial math achievement was found to be statistically positively related to the subsequent
changes in collaboration leadership. Second, their study demonstrated the dynamic indirect loop
among changes in collaborative leadership, changes in school improvement capacity, and changes
in student achievement. Changes in principal leadership were positively related to subsequent
changes in student math achievement through changes in school improvement. Conversely,
changes in student achievement was a predictor of changes in school capacity, and changes in
capacity was a significant predictor of changes in collaborative leadership. Later, Hallinger and
Heck (2010b) further confirmed their findings but with a more refined conception of collaborative
leadership and with combined achievement in both reading and math.
Longitudinal Effect of Principal Leadership
Researchers have repeatedly stated that the longitudinal approach is preferable to crosssectional designs for examining and claiming the causal effect of principal leadership on student
achievement (Hallinger & Heck, 2011; Heck & Moriyama, 2010; Witziers et al., 2003; Wu, Gao,
et al., 2020). In recent years, a growing number of longitudinal studies have been conducted in
response to continuous calls. Table 2 summarizes the data, research methods, and results of
longitudinal studies from 2000 to 2020.

195 elementary schools over a
three years period (three time
points)

198 elementary schools over a
three years period (three time
points)

192 elementary schools over a
three years period (three time
points)
195 elementary schools over
three years (three time points)
197 elementary schools over
three years (three time points)

197 elementary schools over
four years (three time points)
39 elementary and middle
urban schools (three time
points)

224 high schools in BC,
Canada (1995-2004)

85 primary schools in Flanders
(six years and seven time
points)

Heck & Hallinger
(2009)

Hallinger & Heck
(2010a)

Hallinger & Heck
(2010b)

Hallinger & Heck
(2011)

Coelli & Green
(2012)

Dumay et al.
(2013)

May et al. (2012)

Heck & Hallinger
(2010a)
Heck & Hallinger
(2010b)

Data

Author (Year)

Latent growth change
and IPTW

Time series regression

Multilevel modeling
for repeated measures

+ (indirect effect through
double mediators)

+ (graduation rate)

+ (unidirectional and
reciprocal indirect)
No evidence for both
reading and math

+ (indirect)

Latent change analysis
Latent change model

+ (unidirectional and
reciprocal indirect)

+ (indirect)

+ (unidirectional and
reciprocal indirect)

+ (indirect)

Results b

Latent change analysis

Latent change analysis

Latent change analysis

Multilevel latent
change analysis

Research Methods a

The Summary of Studies Using Longitudinal Design

Table 2

No direct effect on student math
growth, cross-sectional measures
of leadership

No evidence supporting changes of
nine principal activities were
associated with student achievement improvement
Depends on how to treat the
dynamic of principal effect

Reading and math

Math

A small and indirect relationship
between changes in collaborative
leadership and student achievement in math and reading
Indirect effect of both initial and
change in collaborative leadership
on change in reading

Distributed leadership has indirect
effect on math growth rate

Note
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Data

60 primary schools

781 schools in total

534 elementary schools (four
time points)

121 high schools (four time
points)

Author (Year)

Heck & Hallinger
(2014)

Grissom et al.
(2015)

Sebastian et al.
(2016)

Sebastian et al.
(2017)

Table 2—continued

HLM and SEM

HLM and SEM

Time series model

Multilevel, crossclassified models

Research Methods a

+ (two indirect paths
relating principal
leadership and student
achievement growth. One
was through learning
climate and classroom
instruction, the other was
through teacher leadership, learning climate,
and classroom
instruction)

+ (principal leadership
was associated with
student achievement
through teacher leadership, school climate and
classroom instruction)

The findings were
dependent on the choice
of models

+ (indirect effect through
instructional environment; also moderates the
effects of teachers)

Results b

Conducted structural equation
models on the aggregated variables
empirical Bayes (EB) residuals
which were obtained from
hierarchical linear growth
modelling

Compared three models estimating
principal effect (school effectiveness, relative school effectiveness,
and school improvement). The
effects size of principal ranges
from 0.03 to 0.12.
Conducted structural equation
models on the aggregated variables
empirical Bayes (EB) residuals
which were obtained from
hierarchical linear growth
modelling

Note
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HLM and SEM

About 450 schools from 3rd to
8th grade

444 teachers from 24 schools
covered a period of five years
from 2013 to 2017 (two time
points)

Sebastian &
Allensworth
(2019)

Shen et al. (under
review)

Note. a HLM = hierarchical linear model, SEM = structural equation model.
b
+ = positive relationship.

Multilevel double time
series model

Research Methods a

Data

Author (Year)

Table 2—continued

+ (Changes in teacher
perceptions of principal
leadership in parent
involvement was
associated with student
achievement growth in
reading and math)

+ (improvements in
school leadership are
related to student learning gains only through
improvements in school
climate)

Results b

Conducted structural equation
models on the aggregated variables
empirical Bayes (EB) residuals
which were obtained from
hierarchical linear growth
modelling

Note
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Several longitudinal studies have examined the association between principal leadership
and student achievement growth. For example, relying on data from 1,915 students in 95 schools,
Dumay et al. (2013) used multilevel latent growth model with inverse probability of treatment
weights (IPTW) to examine the effects of principal leadership on students’ achievement growth
in mathematics over a period of six years. They found principal leadership was not directly
associated with student math achievement growth. However, principal leadership was indirectly
associated with math achievement growth through teacher collaboration and collective efficacy.
In addition, with multilevel longitudinal data drawn from 60 primary schools, Heck & Hallinger
(2014) conducted a multilevel cross-classified analysis and found that principal leadership impacts
student achievement growth by enhancing school instructional learning climate. Furthermore,
applying structural equation models on the aggregated variables empirical Bayes (EB) residuals
which were obtained from hierarchical linear growth modelling, Sebastian and his colleagues
observed that the average condition of principal leadership over the years was indirectly
associated with student achievement growth through the average condition of teacher leadership
and school learning climate in 534 elementary schools (Sebastian et al., 2016) and in 121 high
schools (Sebastian et al., 2017).
Another set of studies has linked the changes in principal leadership and changes in
student achievement. Utilizing four-year period longitudinal data from a random sample of about
190 schools, Hallinger and Heck conducted several multilevel latent growth analyses. Their
findings supported that changes in collaborative leadership lead to changes in school improvement capacity which then impacts student growth rate in math (Heck & Hallinger, 2009), reading
(Hallinger & Heck, 2010b), and a combination of math and reading (Heck & Hallinger, 2010b).
In another two longitudinal studies utilizing same survey data, they also confirmed the reciprocal-
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effect model of principal leadership, that was, student growth rate subsequently impacts changes
in school capacity, and then changes in principal collaborative leadership (Hallinger & Heck,
2010a; Heck & Hallinger, 2010a). Sebastian and Allensworth (2019) used achievement data and
survey data between 2006–2007 and 2012–2013 from about 500 schools and examined how
changes in school leadership were related to student achievement growth via changes in mediating
school process (i.e., parent-teacher trust, school safety, and professional capacity). Their findings
suggested that the changes of school leadership were only related to student achievement
improvement through changes in school safety. In addition, Shen et al. (under review) found in
a sample of 444 teachers in 24 schools that changes in promoting parent involvement showed
strongest relationship with school achievement growth in both reading and mathematics across
grade level. Although May et al. (2012) focused on the changes in principal activities, their study
reported opposite findings. They collected data at 42 schools over a three-year period and
analyzed the relationship between changes in the amount of time principals spend on nine facets
of leadership activities and changes in student performance over time. The results suggested
specific changes in leadership activities over time were not associated with changes in student
performance in a consistent manner across schools.
Studies further suggest that models understanding or estimating principal leadership
longitudinal effect may influence the results. Relying on data of grade 12 students in 224 British
Columbia high schools from 1995 to 2004, Coelli and Green (2012) examined the effect of high
school principals on graduation rates and English language achievement. They modeled and
estimated two types of principal effects: time invariant principal effect and dynamic principal
effect. In the first model, they assumed that the principal effects on student achievement in a
specific school are time invariant when the principal is in charge. Principal leadership effects
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were investigated by estimating the effect of the amount of school principal turnover within one
school on the variance in student achievement in a school across years. “An estimate of zero for
that variance would imply that all principals have the same effect on graduation” (p. 96). The
second model considered the effect of a principal on student outcome is not immediate and a
principal takes years to achieve his or her full impact on a school. Under this assumption, they
treated school leadership effect on school outcome over time as a cumulative effect, which is a
weighted average of the effect of previous principals and full unobserved effect of the current
principal. Their findings showed that under the first model, “there is some evidence of principals
affecting the student outcome of English exam scores, but only weak evidence of principals
affecting graduation rates” (p. 102). Also, they found that principals took a few years to really
affect school performance, which supports their second model. Under the dynamic effect model,
their results indicated that:
a one standard deviation more effective principal would raise graduation rates (2 year) by
2.6 percentage points from the mean of 82%, if left in a school ‘forever’ (i.e., being allowed
to have their “full” effect). A one standard deviation more effective principal would raise
English exam scores by 2.5 percentage points, if left in a school ‘forever’ (p. 104).
In the same vein, Grissom et al. (2015) discussed three approaches to measure principal
effects on student performance in math and reading. The first approach was school effectiveness
approach, which assumes principal effect on student achievement is immediate and can be
measured by comparing student learning in schools while adjusting student background
characteristics. The second approach, which was called relative within-school effectiveness,
compares the effectiveness of the school when current principal is in charge with the effectiveness of the school at other times. The third approach, school improvement approach, was “to
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capture the ‘improvement’ in school effectiveness during the principal’s tenure” (p. 9). The
data they used was from 523 principals in the Miami-Dade County Public Schools (M-DCPS)
from the 2003–2004 through the 2010–2011 school years. Their findings supported that the
choice of approaches assessing the principal effects is important. The school effectiveness
model was more likely to produce high effects, the effects produced by “relative within-school
effectiveness” approach were smaller, and the effects based on “school improvement” approach
were the smallest.
Meta-Analytic Evidence for the Effect of Principal Leadership
There have been numerous studies conducted to synthesize principal leadership effects on
student achievement. In this section, the results from 16 previous meta-analyses studies published
from 2003 to 2019 are summarized in Table 3 (e.g., Chin, 2007; Creemers & Kyriakides,
2008; Hattie, 2009; Karadağ, 2020; Karadağ et al., 2015; Leithwood & Sun, 2012; Liebowitz &
Porter, 2019; Marzano et al., 2005; Robinson et al., 2008; Scheerens et al., 2013; Sun & Leithwood,
2012, 2015; Uysal & Sarıer, 2018; Witziers et al., 2003).

1988–2008
1978–2006

Leadership
Transformational
leadership,
Instructional
leadership, and
other type
Principal leaders
Transformational
leadership
School leadership

Creemers &
Kyriakides (2008)

Robinson et al. (2008)

Hattie (2009)
Leithwood & Sun
(2012)

Scheerens & Steen
(2012)

27

29

28

2003–2009

79

1998–2003

Transformational
leadership

Chin (2007)

69

1996–2008

1978–2001

School leadership

Marzano et al. (2005)

37

491

1986–1996

Educational
leadership

Witziers et al. (2003)

N of
Studies

1989–2008

Time Frame

Construct

Authors and year

Summary of Previous Meta-analysis

Table 3

r = 0.17

d = 0.36
r = .09
(direct)

z score
.11(TL)
.42(IL)
.30(other)

r = .07

r = .487

11 meta-analyses
Unpublished theses or dissertations
Effect sizes for different dimensions of
transformational leadership
Average effect across six meta-analyses and
seven effect sizes

Unpublished theses and conference papers
were omitted
Effect sizes for different types of leadership,
and five dimensions of leadership

Primary and secondary schools, multilevel
meta-analysis

Overall direct effect; effect for specific
leadership behaviors (instructional leadership
framework); the influence of moderators
Multilevel meta-analysis.
Directly and indirectly; US schools or
situations that closely mirrored the culture of
U.S. schools
Overall effect; the influence of moderators;
effect for specific leadership behaviors
Use of the Multifactor Leadership
Questionnaire (MLQ) as an instrument
Sample size of at least 40 subjects
United States and Taiwan

𝑍𝑟 = .02

r = 0.25

Note

Effect size
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Construct

School leadership
Educational
leadership
Direction setting
School leadership
Educational
leadership
Principal behavior

Hendriks & Scheerens
(2013)

Karadağ et al. (2015)

Sun & Leithwood
(2015)

Uysal & Sarıer (2018)
Karadağ (2020)

Liebowitz & Porter
(2019)

Scheerens et al. (2013) Educational
leadership
Sun & Leithwood
Transformational
(2012)
leadership

Authors and year

Table 3—continued

2005–2019

2000–2017
2008–2018

1996–2018

2008–2013

51

68
151

50

57

15

24

1996–2009

2005–2010

53

N of
Studies

1995–2005

Time Frame

d = 0.08–0.16

r = .05
r = .32

r = .05 (direct)

r = .34

r = .03

r = .09 (direct)

r = 0.046

Effect size

Robust variance estimation methods

Compared US and Turkey

Effect sizes for different types of schools

Indirect effect

Unpublished theses or dissertations
Include both direct and indirect effect studies
Effect sizes for different dimensions of
transformational leadership

Multilevel meta-analysis

Note
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Based on 37 studies published from 1986 to 1996, Witziers et al. (2003) first documented
a small positive direct relationship between instructional leadership and student achievement (d =
0.04). Their study also showed the effect sizes of principal leadership vary across five specific
instructional leadership dimensions (0.04 – 0.38 SD). Defining and communicating mission was
the most relevant leadership dimension in improving student achievement (0.38 SD). Marzano,
Waters, and McNulty (2005) is another highly referenced meta-analysis. Synthesizing results
from 69 studies between 1978 and 2001, they not only reported the overall effect sizes of school
leadership on student outcome but also captured the differential effects of 21 various behaviors
by principals. They reported a much higher effect size of principal leadership (r = 0.25 or d =
0.52) than that in Witziers et al.’s (2003) meta-analysis. Additionally, the average effect sizes
of 21 identified leadership responsibilities ranged from d = 0.36 (Relationships) to d = 0.66
(Situational Awareness).
Another set of meta-analyses investigated the effects of different leadership styles.
Synthesizing results from 22 published studies between 1978 and 2006, Robinson et al.’s (2008)
meta-analysis first indicated the average effect size of instructional leadership on student outcome
(ES = 0.42) was higher than transformational leadership (ES = 0.11). Their second analysis on
only 12 studies indicated leadership dimensions in order from high to low positive correlations
with student outcomes were (a) promoting teacher professional development, (b) setting goals
and expectations, (c) supervising and supporting teaching and the curriculum, (d) strategic
resourcing, and (e) creating a safe and orderly environment.
Five meta-analyses specifically examined the effects of transformational leadership.
Covering 28 studies conducted in both Chinese Taipei and the United States from 1990 to 2003,
Chin (2007) suggested a strong positive relationship between transformational leadership and
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school effectiveness as perceived by teachers (d = 1.93) and student achievement (d = 1.12). In
contrast to Chin’s work, meta-analyses undertaken by Leithwood and Sun reached a small effect
of transformation leadership. Based on 79 unpublished dissertations between 1996 and 2008,
Leithwood and Sun (2012) and Sun and Leithwood (2015) demonstrated an average correlation
of .12 between transformational leadership and student achievement across 24 studies. A deeper
analysis of a small set of studies also noted that some transformational leadership practices—
such as building collaborative structures and providing individualized consideration—make a
larger contribution than others. Furthermore, in a meta-analysis of 110 studies, Sun and Leithwood
(2015) suggested important effects of one facet of transformation leadership, direction setting, on
school and teacher outcomes, but no significant direct effect on student achievement. These five
meta-analyses challenged the claim that transformational leadership is less important than
instructional leadership made by Robinson et al. (2008).
Two recent meta-analyses by Karadağ and colleagues also compared effects of two
different types of leadership styles on student outcomes. Both meta-analyses (Karadağ et al.,
2015, and Karadağ, 2020), however, suggested the differences in the effect sizes of different
leadership styles were not statistically significant. In Karadağ et al.’s (2015) study, they found,
across 57 studies, a mean correlation of .34 between principal leadership and student outcome.
The average effect sizes in two studies using distributed leadership, 15 studies adopting transformational leadership, and eight studies analyzing instructional leadership, were .42, .40, and .24
(Pearson correlation), respectively. The more recent meta-analysis by Karadağ (2020) suggested
a similar mean correlation of .32 across 151 studies but a different pattern of effect sizes of leadership styles. A mean correlation of .34 was found across 35 instructional leadership studies, .30
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across five distributed leadership studies, and .27 across 39 instructional leadership studies.
These studies seem further demonstrated the equally importance of different leadership models.
There is also a set of meta-analysis that is distinctive in the conceptual model or methodological approach. Instead of focusing on the direct effects model, Hendriks and Scheerens
(2013) based their meta-analysis on 15 published studies from 2005 to 2010 that used indirect
effect models. They reported a weighted mean indirect correlation of .048 between school leadership and student outcome, but they were not able to determine the relative importance of mediating
variables due to the limited sample size. Rather than conducting another meta-analysis, Hattie
(2009) synthesized 11 meta-analyses that included 491 studies and 1,257 effect sizes. The results
showed the average effect of principal is about d = 0.36, falling within the zone of “teacher effect”
which is “what teachers can accomplish in a typical year of schooling” (p. 20).
In order to better handle studies in which multiple estimators were reported, Creemers
and Kyriakides (2008) employed a multilevel model for meta-analysis in which the multiple
effect sizes were nested within replications (one sample) which were nested within studies. Their
results showed an average effect size is .068 across 29 studies, and the effect sizes in studies
adopting multilevel models were significantly lower (r = -0.03) than studies using single-level
model. In a most recent meta-analysis by Liebowitz and Porter (2019), in which the effect of
principal behavior on student outcome was examined, the nested structure of effect sizes was
also accounted for by estimating models using robust variance estimation methods. Their results
indicated the effect sizes of five principal behaviors (e.g., instructional management, internal
relations, organizational management, administration, and external relations) on student achievement range from 0.08 to 0.16 SD. External relations and instructional management were the
behaviors that show the strongest relationships to improvements in student achievement.
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Chapter 2 Closure
In this chapter, I reviewed (a) the constructs and key dimensions of principal leadership,
(b) conceptual and methodological models that were used to examine principal leadership
effects, and (c) previous meta-analyses on the relationship between principal leadership and
student achievement. The review of the literature highlights the controversies and knowledge
gaps in previous literature and indicates a need for further investigation.

CHAPTER 3
METHODS
The purpose of this study is to examine the association between principal leadership and
student academic achievement by applying quantitative meta-analysis techniques. In this chapter,
I address the methodology of this meta-analysis, which includes inclusion criteria, literature search
procedures, coding procedures, statistical methods, and the interpretation of effect sizes.
Inclusion Criteria
The following inclusion and exclusion criteria were developed based on the research
questions and common criteria: constructs of interests, sample characteristics, time frame,
publication type, and effect size information (Card, 2015):
1. Study included at least one quantitative measure of principal leadership and at least
one quantitative measure of student academic performance as outcome.
2. Study measured the relationship between principal leadership and student academic
achievement in quantitative nature. Qualitative studies were excluded.
3. Study involved students, teacher, or school samples from kindergarten through 12th
grade (i.e., elementary, middle, or high school) in the United States.
4. Study was published in English, in a peer-reviewed journal or conference between
January 2000 and May of 2020. Dissertations were excluded.
5. Study reported sufficient information so that effect sizes could be calculated.
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Literature Search Procedures
The literature search and screening process is outlined in Figure 2, which follows
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) protocol
(Moher et al., 2009). The articles for meta-analysis were identified in two ways. First, potential
studies published after 2000 and prior to May 2020 were identified through ERIC [ProQuest],
PsycINFO, Scopus, and Academic Search Complete databases. Titles, abstracts, subjects, and
keywords of an article were searched for the following terms: (“school leader*” OR “principal”
OR “leadership”) AND (“student achievement” OR “student outcome” OR “student learning”
OR “school outcome” OR “academic achievement”) AND (“statistical analysis” OR “effect*”
OR “impact*” OR “relation*”) to conduct a search of titles, abstracts, subjects, and keywords of
articles. Initially, 6,578 potentially relevant records were identified. Second, the retrospective
reference harvesting strategy—that is, reference searches of potential studies identified from
databases—was used to find additional relevant studies that would have otherwise been missed if
only using database search results (Pigott & Polanin, 2020). After removing 1,157 duplicates
across databases and including an additional 17 articles from reference harvesting, a total of
5,438 records were left for screening.
Three rounds of screening were conducted based on the inclusion and exclusion criteria
through text-mining software Abstracker, which helps organize, sort, and predict the inclusion of
abstracts (Pigott & Polanin, 2020). In the first round, I screened all titles and abstracts. In the
second time, I evaluated one fifth of potential studies, and Abstracker predicted and classified the
remaining unscreened citations as relevant or irrelevant. A total of 5,042 records were removed
when there was an agreement of exclusion. In the third round, the remaining 396 records were

Identification

Screening

Eligibility

Studies conducted in the
United States (n = 42)

Studies conducted in other
countries or regions (n = 29)

Studies included in quantitative synthesis
(meta-analysis)
(n = 81; 12 meta-analyses and 69 articles)

Full-text articles excluded, with reasons (n = 65)
Not principal leadership (n=18)
Not quantitative study (n=6)
Not student achievement (n=3)
No enough data to calculate effect sizes
(n=38)

Records excluded
(n = 250; 212 dissertations)

Records screened
(n = 396)

Full-text articles assessed for eligibility
(n = 146; 16 meta-analyses and 130 articles)

Records excluded
(n = 5,042)

Records screened through Abstracker (title
and abstract)
(n = 5,438)

Duplicates records removed
(n = 1,157)

Additional records identified
through hand search
(n = 17)

Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Diagram of Selection Process.

Included

Records identified through
extensive database searching
(n = 6,578)
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screened again; 250 records were excluded. Since the focus of this meta-analysis was peerreviewed journal articles or peer-reviewed conference papers, 212 dissertations were excluded.
A full-text review was conducted of 146 articles, and a further 65 articles were excluded,
of which 18 articles did not focus on principal leadership, six articles were not quantitative studies,
three articles did not focus on student achievement, and 39 did not have enough data to calculate
effect sizes. In the end, a total of 81 articles remained, with 12 meta-analyses and 69 studies.
Forty-two studies, which were conducted based on a United States sample,1 and 12 metaanalyses were included in the present study.
Coding Procedures
After the initial search and screening process, the identified articles were coded to build
an information database for analysis. Several steps were taken to maximize the accuracy and
reliability of the coding procedures. First, a concise codebook was developed to guide the coding
process (see Appendix A). I first drafted a codebook based on research questions and the core
elements of a high-quality codebook as recommended by Pigott and Polanin (2020). The codebook
draft was then reviewed and modified by an expert in the field of educational leadership. The
final codebook included six sections: study characteristics, principal leadership constructs, student
achievement constructs, study sample, study design, and effect sizes. Second, a simple-to-use
coding Excel spreadsheet was created based on the codebook to input the data. Third, I carefully coded each retained study twice at different time points. When there was a discrepancy, I
reviewed one more round to resolve it. The variables and moderators coded in this meta-analysis
are described below.

1

Two studies conducted separate analysis on a United States sample and samples from other regions.
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Study Characteristics
Four key study characteristics were coded: publication type, publication year, country/
region, and locality. Publication type was categorized into peer-reviewed journal articles and
peer-reviewed conference papers. Country or region was where a study was conducted or where
the sample was from. In this study, all studies were completed in the United States. Three categories
of locality were coded: urban, suburban, and rural.
Principal Leadership
The principal leadership measure of each study was coded using seven dimensions
articulated by Shen et al. (2012, 2016, 2019). Based upon a rich body of literature, Shen (2012)
summarized and developed a seven-dimension framework of crucial aspects of principal leadership that are empirically related to student achievement. This framework has also been empirically
validated, suggesting high probability of measuring principal leadership that really matters to
student achievement. These seven dimensions of principal leadership are: (a) commitment and
passion for school renewal; (b) safe and orderly school operation; (c) high, cohesive, and culturally
relevant expectations for students; (d) distributive and empowering leadership; (e) coherent
curricular programs; (f) real-time and embedded instructional assessment; and (g) data-informed
decision-making (see Appendix B for more information). Measures of principal leadership of a
study were coded in more than one dimension when they included elements that spanned
multiple dimensions.
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Student Achievement
The measure of student academic outcome was coded in five categories: student grade or
grade point average (GPA), self-reported achievement score, standardized test score, proficient
rate, and other. Student achievement measure was also coded for whether it measures the level
proficiency or growth. The third variable of student achievement is the specific subject areas:
language arts, mathematics, social studies, science, and composite.
Sample Characteristics
Three characteristics of sample were coded: school grade level, unit of analysis, and
sample sizes. School level codes include elementary schools, secondary schools, or both for
cases where studies sampled both. Each effect size’s unit of analysis was categorized into four
subgroups: student level, teacher/classroom level, principal/school level, and multilevel study.
Sample sizes for students, teachers, and schools, if available, were coded as a continuous
variable.
Study Design
Four variables were created to describe the design of each study. The first variable indicates whether a study was an observational study or experimental study. The second indicator
was created for whether a study was a cross-sectional study or longitudinal study. I also coded
the statistical methods (the third variable) from which effect sizes (the fourth variable) were
derived. I coded eight categories of statistical methods: t-test/ANOVA, correlation, regression,
structural equation model, hierarchical linear model, multilevel structural equation model, multilevel latent change model, and latent class analysis. Each effect size was also organized into five
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types: direct effect, indirect effect, moderated effect, reciprocal effect, and total effect (i.e., the
total effect of direct and indirect effect of principal leadership).
Effect Size
Effect sizes of interests from each study were extracted along with the sample sizes,
standard errors, and the number of predictors included in the model.2 In this study, all eligible
effect sizes were considered because each study could contribute multiple effect sizes. I coded
each principal leadership and outcome pair as separate effect size when studies reported effect
sizes on unique principal leadership or achievement measures, and when authors estimated the
effect of principal leadership in different statistical models.
Statistical Methods
Transforming Statistics into a Common Metric
The effect size index used in this meta-analysis was Cohen’s d. The process for converting
all other effect size measures—such as mean differences, correlation coefficients, and standardized regression coefficients—to Cohen’s d and associated standard errors across these various
types of coefficients were conducted following the standard procedures (Aloe & Thompson,
2013; Borenstein et al., 2009; Card, 2015).

Following Liebowitz and Porter’s (2019) approach, in some cases that the standard errors or t statistics were not
reported but the p values or significance levels were denoted, the lower bound t statistics were calculated and used to
estimate the standard error.
2
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Multivariate Random-Effect Model
Multivariate meta-analysis (Cheung, 2015; Raudenbush et al., 1988; Van den Noortgate et
al., 2013, 2015) was used in this study to handle the dependent effect sizes. Multivariate random
effect meta-analysis is a hierarchical model for multiple effect size estimates nested within studies
and has several strengths: (a) allows for multiple correlated effect size estimates within each study,
(b) allows for modelling between- and within-study variation in the effect sizes, and (c) allows
examination of between- and within- study predictors and cross-level predictors.
Suppose there are 𝑘 studies j = 1,…,𝑘, each study has 𝑖 = 1,…,𝑛 effect size estimates.
The multivariate random effect model could be written hierarchically as follows (Cheung, 2015;
Pustejovsky, 2020):
Level 1: 𝑇𝑖𝑗 = θ0𝑗 + ν𝑖𝑗 + ε𝑖𝑗
Where 𝑇𝑖𝑗 is the effect size estimate 𝑗 in study 𝑖, 𝜃0𝑗 is average effect size parameter for
study 𝑗, 𝜈𝑖𝑗 is the within-study heterogeneity in the true effect size parameter with a variance ω2 ,
and 𝜀𝑖𝑗 is the sampling error, 𝑉𝑎𝑟(𝜀𝑖𝑗 ) = 𝑉𝑖𝑗 .
Level 2: 𝜃0𝑗 = μ00 + η0𝑗
Where 𝜃0𝑗 denotes the average effect size parameter for study 𝑗, 𝜇00 represents the
overall average effect size, and 𝜂0𝑗 is the random effect associated with study 𝑗, 𝑉𝑎𝑟(𝜂0𝑗 ) = τ2 .
The combined model is 𝑇𝑖𝑗 = 𝜇00 + 𝜂0𝑗 + 𝜈𝑖𝑗 + 𝜀𝑖𝑗 . Moreover, we assume that there are
correlations between the effect size ℎ and 𝑖 in study 𝑗, with a correlation 𝜌. Thus, 𝐶𝑜𝑣(𝜀ℎ𝑗 , 𝜀𝑖𝑗 ) =
ρ√𝑉ℎ𝑗 + 𝑉𝑖𝑗 and 𝐶𝑜𝑣(𝑇ℎ𝑗 , 𝑇𝑖𝑗 ) = 𝜏 2 + 𝜔2 + 𝜌√𝑉ℎ𝑗 + 𝑉𝑖𝑗 .
Recently, robust variance estimation (Hedges et al., 2010; Tanner-Smith et al., 2016) has
been recommended for use as a complement in multivariate meta-analysis, which makes the
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hypotheses tests robust to mis-specified assumptions by using the observed variation in effect
sizes to estimate standard error (Pigott, 2019; Pustejovsky, 2018). Thus, all the models in this
study were estimated by using multilevel random effect model combined with robust variance
estimation.
The R package metafor (Viechtbauer, 2010) was used to conduct multivariate random
effect model, and clubSandwich (Pustejovsky, 2020) was used to implement robust variance
estimation.
Interpreting the Magnitude of Effect Sizes
Whether the magnitudes of effects are substantively or practically important is an issue of
interest to policy makers and program officials. To interpret the practical significance of research
results, non-arbitrary benchmark points are indispensable. Convention for interpretation of effect
sizes often relies on thresholds proposed by Cohen (1988), where an effect size d = 0.2 is small,
d = 0.5 is medium, and d = 0.8 is considered large. Nevertheless, scholars have cautioned against
using Cohen’s criteria as generic descriptors and argued to ground the interpretation of effect sizes
in a meaningful context (Ellis, 2010). Cohen’s benchmarks may be misleading in some settings
such as education, where “small effects” are also meaningful (Ellis, 2010; Kraft, 2020). A growing
number of studies have provided insights into the interpretation of effect sizes in the educational
field. For example, based on over 800 meta-analyses, Hattie (2009) identified effect sizes above
d = 0.40 as the “Zone of desired effects” and effect sizes between d = 0.15 and d = 0.40 as the
typical effects from teachers. Based on the distribution of nearly 2,000 effect sizes, Kraft (2020)
proposed a new benchmark for effect sizes measuring the effects on student achievement, where
less than 0.05 SD is small, 0.05 to 0.20 SD is medium, and 0.20 SD or greater is large.
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Instead of relying on rules of thumb, more recent studies have suggested to use more
understandable and interpretable metrics (Baird & Pane, 2019; Bloom et al., 2008; Lipsey et al.,
2012; Pigott & Polanin, 2020). There are several possible translation options: years or days
learning, benchmarking results against gaps between demographic groups, percentile change,
and likelihood of scoring above a reference value (Baird & Pane, 2019). Taking benchmarking
against performance gaps as example, it means comparing the effect sizes against other estimated
effects, such as achievement gaps between White and Black. In this study, the effect sizes were
interpreted based on Kraft’s (2020) benchmark and the benchmarking comparison methods.
Chapter 3 Closure
This chapter describes five key methodological components of this meta-analysis:
inclusion and exclusion criteria, literature search, coding process, analytic methods, and the
interpretation of results. The following chapter presents the statistical findings.

CHAPTER 4
FINDINGS
This chapter presents the research findings, including (a) the descriptive statistics of the
42 empirical studies included in this meta-analysis, (b) results of meta meta-analysis, (c) the
results of the effect of overall principal leadership and each leadership dimension on student
achievement, and (d) the results of the effect of principal leadership by analytic methodologies
and conceptual models.
Descriptive Statistics
Study Characteristics
Table 4 presents the summary of key study characteristics for 520 effect sizes nested within
the 42 studies in the United States. Since dissertations are not included in this meta-analysis, the
vast majority of effect sizes were from peer-reviewed journal articles (97.9%) and articles published
after 2005 (92.9%). Among seven dimensions, principal distributive and empowering leadership
was the most frequently addressed dimensions in previous studies; however, data-informed
decision-making was the dimension that was the least discussed.
Over half of the studies were conducted at the school level, and 16 studies employed the
multilevel modeling design. Thirty-four studies were cross-sectional, and the remaining eight
studies were longitudinal. In 18 studies, the effect of principal leadership on student achievement
was measured at elementary level, 17 studies at secondary level, and 11 studies reported the effect
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sizes which were measured based on samples from both elementary and secondary schools. As
far as student achievement measures are concerned, there were 168 and 155 effect sizes focusing
on languages arts and math, respectively; both were nested within 22 studies. Thirteen studies
reported effect sizes on a composite academic achievement. However, only four studies focused
on science, and one study focused on social studies. It should be noted that for a single study,
there could be multiple codings for leadership dimension, unit of analysis, statistical methods,
effect type, grade level, and others.
Table 4
Characteristics of Studies Included in Meta-Analysis
Count cases
(studies)

Proportion cases
(studies)a

10 (3)
107 (14)
314 (13)
89 (12)

1.9 (7.1)
20.6 (33.3)
60.4 (31)
17.1 (28.6)

165 (26)
106 (17)
97 (19)

31.7 (61.9)
20.4 (40.5)
18.7 (45.2)

320 (39)
113 (20)
160 (27)
84 (15)

61.5 (92.9)
21.7 (47.6)
30.8 (64.3)
16.2 (35.7)

Publication type
Conference paper
Journal article

10 (2)
509 (39)

1.9 (4.8)
97.9 (92.9)

Unit of analysis
Student level
Teacher level
School level
Multilevel

33 (2)
23 (4)
364 (24)
100 (16)

6.3 (4.8)
4.4 (9.5)
70 (57.1)
19.2 (38.1)

Code
Publication year
2000–2005
2006–2010
2011–2015
2016–2020
Principal leadership dimension
Commitment and passion for school renewal
Safe and orderly school operation
High, cohesive, and culturally relevant
expectations for students
Distributive and empowering leadership
Coherent curricular programs
Real-time and embedded instructional assessment
Data-informed decision-making
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Table 4—continued
Code
Research design
Cross-sectional
Longitudinal
Statistical methods
Correlation
Regression
Structural equation model
Hierarchical linear model
Multilevel structural equation model
Multilevel latent growth model
T test/ANOVA
Latent Class Analysis
Effect type
Direct effect
Indirect effect
Moderated effect
Reciprocal effect
Total effect
Grade level
Elementary
Secondary
Both levels
Outcome
Composite
Language arts
Math
Science
Social studies
n effect sizes (k studies)

Count cases
(studies)

Proportion cases
(studies)a

384 (34)
136 (8)

73.8 (81.0)
26.2 (19.0)

102 (15)
277 (10)
39 (13)
59 (7)
35 (7)
6 (2)
1 (1)
1 (1)

19.6 (35.7)
53.3 (23.8)
7.5 (31)
11.3 (16.7)
6.7 (16.7)
1.2 (4.8)
0.2 (2.4)
0.2 (2.4)

443 (33)
66 (19)
7 (2)
0 (0)
4 (4)

85.2 (78.6)
12.7 (45.2)
1.3 (4.8)
0 (0)
0.8 (9.5)

144 (18)
195 (17)
181 (11)

27.7 (42.9)
37.5 (40.5)
34.8 (26.2)

159 (13)
168 (22)
155 (22)
23 (4)
9 (1)
520 (42)

30.6 (31)
32.3 (52.4)
29.8 (52.4)
4.4 (9.5)
1.7 (2.4)

Note. a Percentages may sum to greater than 100 percentage because leadership dimensions, unit of
analysis, statistical methods, effect type, grade level, and outcome are not exclusive by study.

A wide range of statistical models were employed to assess the effect of principal
leadership. Across the 39 studies examined, 14 studies reported bivariate correlations, 12 studies
used structural equation models, and 10 studies employed regression models. Both multilevel
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regression models and multilevel structural equation models were adopted by seven studies. Just
two studies used multilevel latent change model.
As for the effect type, the majority of studies concentrated on the direct (33 studies) and
indirect effect (19 studies) of principal leadership. Just two studies reported the moderated effect
and four studies reported the total effect. It also should be noted that this meta-analysis did not
include the reciprocal effects that were examined by Hallinger and Heck (Hallinger & Heck, 2010;
Heck & Hallinger, 2010) due to the insufficient information.
Results for Research Question 1: Meta Meta-Analysis
The first research question of the present study is to examine the effect of principal
leadership on student achievement in previous meta-analyses. As summarized in Table 3 in the
literature review (Chapter 2), 16 meta-analyses have been conducted between 2003 and 2020 to
examine the effect of principal leadership on student achievement. These meta-analyses cover
the empirical literature from 1986 to 2020. With regards to the effect sizes reported, Chin (2007)
reported the highest effect sizes of principal leadership (d = 1.12), whereas Witziers et al. (2003)
suggested the effect of principal leadership was very small (d = 0.04). The majority of effect
sizes of the relationship between principal leadership and student achievement fall between d =
0.00 to d = 0.50.
Descriptive Statistics of Each Meta-Analysis
Figure 3 depicts the forest plot of 18 effect sizes in 12 previous meta-analyses and effect
sizes for seven principal leadership dimensions estimated in the present study and their 95%
confidence interval. Robinson et al. (2008) and Liebowitz and Porter (2019) did not report an
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overall effect size of principal leadership; instead, they reported effect sizes for different dimensions
of principal leadership. Since no standard errors for their estimates were reported, four metaanalyses (i.e., Chin, 2007; Marzano et al., 2005; Sun & Leithwood, 2015; Waters et al. 2003)
were not included in Figure 3 and in this meta meta-analysis.

Figure 3. Forest Plot.
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The nonsignificant effect size reported in Hendriks and Scheerens’s (2013) meta-analysis
has the widest confidence band, which might be due to the small number of sample studies that
examined indirect principal leadership effects. It is also important to note that only four metaanalyses have addressed the issue of dependent effect sizes by using specific methods such as
multilevel modelling (Creemers & Kyriakides, 2008; Witziers et al., 2003), as well as robust
variance estimation (Liebowitz & Porter, 2019).
Results of Meta-Meta-Analysis
A multivariate effect model with robust variance estimation was fit on 18 effect sizes in
previous 12 meta-analyses (i.e., not including my own meta-analyses in this dissertation) to assess
the overall effect of principal leadership on student achievement. The result of meta-analysis,
which was based on previous meta-analyses, suggests a 1 SD unit difference in principal leadership is associated with a 0.28 SD difference on student achievement (t = 3.80, p = .003) with 95%
confidence interval [CI: 0.14, 0.43], and 95% prediction interval [PI: -0.21, 0.79]. The multivariate homogeneity test (Becker, 1992; Jackson et al., 2012) for the effect sizes was significant,
Q (17) = 308.71, p < .001, indicating between-studies heterogeneity. The variances of the true
effect sizes are ω2 = 0.0297 within study and 𝜏 2 = 0.0341 between study.
Summary of the Results for Research Question 1
The first research question is about the average principal leadership effects in previous
meta-analyses. Despite the variability in the magnitude of the relationship, the results of metameta-analysis provide clear evidence for a positive association between principal leadership and
student achievement (d = 0.28, SE = 0.07).
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Results for Research Question 2: Direct and Indirect Effects of Overall Principal
Leadership and Seven Dimensions
The second research question examined (a) the effects of overall principal leadership and
seven leadership dimensions on student academic achievement in the United States, and (b) if the
effects of principal leadership were influenced by the study characteristics (i.e., unit of analysis,
research design, and grade level). As indicated in the conceptual framework, there are five effect
types were discussed or reported in the literature: direct effect, indirect effect, moderated effect,
reciprocal effect, and total effect. However, due to the small sample sizes for moderated effect,
reciprocal effect, and total effects, this study focuses on direct and indirect effect of principal
leadership. The direct effect of principal leadership was further broken down into two types:
direct effect without control and/or moderation and direct effect with control and/or moderation.
Direct Effects of Principal Leadership
The direct effect of principal leadership on student achievement was grouped into two
types. The first type was the direct effect without any controls or moderation. In other words, this
type of direct effect reflects the bivariate correlation between principal leadership and student
achievement. The second type was the direct effect with control and/or moderation. For example,
Wu, Gao, et al. (2020) examined the direct effect of principal leadership controlling for both student
and school background.
Table 5 shows the sample sizes, pooled average effect size, standard error, 95% confidence
interval (CI), and variance components for direct effect without control/moderation of overall
principal leadership and each of the principal leadership dimensions. Across 140 effect sizes in
18 studies measuring the direct effect of principal leadership on student achievement without
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control and/or moderation, the pooled average direct relationship was d = 0.211, 95% CI = [0.08,
0.34], 95% prediction interval [PI: -0.17, 0.59]. That means a unit SD difference in principal
leadership was associated with a 0.211 SD difference in student achievement.
Without any control and/or moderation, four of seven dimensions were found to be
directly related to student achievement. Specifically, principal leadership in coherent curricular
programs is the dimension that has the largest direct effect on student achievement. Across 17
effect sizes nested in 5 studies, a 1 unit SD difference in developing coherent curricular programs
is directly associated with a 0.409 SD difference in student achievement (d = 0.409, 95% confidence
interval [CI; 0.31, 0.50], 95% prediction interval [PI; 0.16, 0.65]. Similarly, principal leadership
in distributive and empowering leadership, commitment and passion for school renewal, and
real-time and embedded instructional assessment also had direct significant, positive relationship
with student learning (d = 0.241, 0.201, and 0.174, respectively).
A large number of empirical studies (308 effect sizes in 19 studies) examined the direct
effect of principal leadership with control and/or moderation for other variables such as school
background and student background. In Table 6, I summarized the estimates of pooled average
direct effect (with control and/or moderation) of principal leadership on student achievement. It
seems that with control and/or moderation for other variables, neither the overall principal
leadership nor the seven dimensions of principal leadership showed statistically significant
relationship with student achievement.

22(6)
19(6)
79(16)
17(5)
34(12)
15(4)
140(18)

Safe and orderly school operation

High, cohesive, and culturally relevant expectations for
students

Distributive and empowering leadership

Coherent curricular programs

Real-time and embedded instructional assessment

Data-informed decision-making

Overall

0.211**

0.195

0.174*

0.409***

0.241**

0.107

0.155

0.201*

d

0.060

0.144

0.068

0.032

0.063

0.056

0.094

0.079

SE

[0.08, 0.34]

[-0.37, 0.76]

[0.02, 0.33]

[0.31, 0.50]

[0.10, 0.38]

[-0.07, 0.28]

[-0.19, 0.50]

[0.01, 0.39]

95% CI

0.021

0.027

0.021

0.000

0.022

0.000

0.002

0.023

ω2

0.017

0.008

0.009

0.015

0.017

0.015

0.027

0.009

𝜏2

Note. For sample size, n is the number of effect sizes and k is the number of studies. Pooled effect size and standard error were estimated using
multivariate random-effect model with robust-variance estimated standard errors.
+
p <. 10. *p < .05. **p < .01. ***p < .001.

48(10)

n (k)

Commitment and passion for school renewal

Dimensions

Variance Components

Estimates of Pooled Direct Effect Sizes (without control and/or moderation) of Principal Leadership Dimensions on Student
Academic Achievement
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68(9)
34(8)
175(18)
79(11)
82(11)
48(7)
308(19)

Safe and orderly school operation

High, cohesive, and culturally relevant expectations for
students

Distributive and empowering leadership

Coherent curricular programs

Real-time and embedded instructional assessment

Data-informed decision-making

Overall

0.026

0.041

0.088

0.056

0.030

0.014

0.040

-0.015

d

0.026

0.039

0.057

0.037

0.026

0.033

0.023

0.024

SE

[-0.05, 0.11]

[-0.13, 0.21]

[-0.07, 0.25]

[-0.05, 0.17]

[-0.04, 0.10]

[-0.12, 0.15]

[-0.06, 0.14]

[-0.10, 0.07]

95% CI

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

ω2

0.055

0.058

0.101

0.050

0.075

0.019

0.029

0.023

𝜏2

Note. For sample size, n is the number of effect sizes and k is the number of studies. Pooled effect size and standard error were estimated using
multivariate random-effect model with robust-variance estimated standard errors.
+
p <. 10. *p < .05. **p < .01. ***p < .001.

66(10)

n (k)

Commitment and passion for school renewal

Dimensions

Variance Components

Estimates of Pooled Direct Effect Sizes (with control and/or moderation) of Principal Leadership Dimensions on Student Academic
Achievement

Table 6
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11(4)
42(9)
62(17)
15(6)
41(12)
19(4)
66(19)

Safe and orderly school operation

High, cohesive, and culturally relevant expectations for
students

Distributive and empowering leadership

Coherent curricular programs

Real-time and embedded instructional assessment

Data-informed decision-making

Overall

0.218***

0.330

0.228*

0.441***

0.214**

0.124+

0.238

0.218**

d

0.051

0.137

0.074

0.037

0.052

0.05

0.12

0.06

SE

[0.11, 0.33]

[-0.11, 0.77]

[0.06, 0.40]

[0.34, 0.55]

[0.10, 0.33]

[-0.01, 0.26]

[-0.30, 0.78]

[0.08, 0.36]

95% CI

0.009

0.014

0.021

0.000

0.009

0.000

0.008

0.013

ω2

0.038

0.050

0.043

0.003

0.040

0.054

0.043

0.036

𝜏2

Note. For sample size, n is the number of effect sizes and k is the number of studies. Pooled effect size and standard error were estimated using
multivariate random-effect model with robust-variance estimated standard errors.
+
p <. 10. *p < .05. **p < .01. ***p < .001.

46(12)

n(k)

Commitment and passion for school renewal

Dimensions

Variance Components

Estimates of Pooled Indirect Effect Sizes of Principal Leadership Dimensions on Student Academic Achievement

Table 7
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Indirect Effects of Principal Leadership
Table 7 presented the estimates of indirect relationships between principal leadership and
student achievement. There are 66 effect sizes nested in 19 studies measured the indirect effect
of principal leadership. The overall indirect relationship between principal leadership and student
achievement was d = 0.218, 95% CI = [0.11, 0.33], 95% PI = [-0.21, 0.64]. Principal leadership in
commitment and passion for school renewal, distributive and empowering leadership, coherent
curricular programs, and real-time and embedded instructional assessment were also found to be
statistically positively associated with student achievement. Similar to the results of direct effect
without control and/or moderation, principal leadership in coherent curricular programs showed
the strongest indirect effect on student achievement, d = 0.441, 95% CI = [0.34, 0.55], 95% PI =
[0.34, 0.54]. The other statistically significant indirect correlations between dimensions of principal
leadership and student achievement are: commitment and passion for school renewal, d = 0.218,
95% CI = [0.08, 0.36], distributive and empowering leadership, d = 0.214, 95% CI = [0.10, 0.33],
and real-time and embedded instructional assessment, d = 0.228, 95% CI = [0.06, 0.40].
Results of Meta-regression
The results in Tables 5, 6, and 7 were for analyses conducted without moderators. In this
section, I reported the results of meta-regression with moderators. Three moderators were included
in the model to adjust for potential confounding effects of features of a study. Specifically, I
examined whether research design, unit of analysis, and grade level would moderate the direct
and indirect relationship between principal leadership and student achievement. Since the overall
principal effect for direct effect with control/moderation was not statistically significant (Table 6),

71
for direct effects, meta-regression was conducted only for direct effect without control/moderation.
In other words, in this section direct effect means “direct effect without control/moderation.” The
moderators were dummy coded to examine contrasts and grand-mean centered.
Table 8 and Table 9 present the results of multiple predictors meta-regression for direct
effect and indirect effect of principal leadership, respectively. It can be seen from Table 8 that
after controlling for three covariates of study characteristics, the average direct effect of principal
leadership was still statistically significant, d = 0.231, 95% CI = [0.13, 0.33]. The results revealed
significant moderators, F(5, 134) = 3.40, p = .006. For instance, results indicated that longitudinal
studies produced smaller direct effect relative to cross-sectional studies (b = -0.39, 95% CI =
[-0.69, -0.08]). Comparing to the analysis conducted at school level, the analysis at student level
yielded higher effect sizes (b = 0.57, 95% CI = [0.29, 0.84]) whereas teacher level analysis
produced smaller effect sizes (b = -0.32, 95% CI = [-0.53, -0.11]). However, only a very small
number of all direct effect studies were longitudinal studies and conducted at student level or
teacher level, so that the findings concerning their impacts are premature. Nonetheless, the test
for residual heterogeneity indicated that significant variation was still unexplained, QE (134) =
321.55, p < .001.
The results of meta-regression on the indirect effect of principal leadership showed a
different pattern. The model-based intercept was still statistically significant, d = 0.211, 95% CI
= [0.08, 0.34], indicating positive indirect effect of principal leadership. However, there was no
significant evidence to support that the research design, unit of analysis, and grade level moderated
the indirect relationship between principal leadership and student achievement, F(4, 61) = 1.506,
p = .212.
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Table 8
Meta Regression of the Moderation Analysis on the Direct (without Control and/or Moderation)
Relationship Between Principal Leadership and Student Achievement (k = 140)
Coefficient

SE

t

95% CI

0.231**

0.044

5.27

[0.13, 0.33]

-0.385*

0.092

-4.18

[-0.69, -0.08]

Student level

0.568*

0.070

8.14

[0.29, 0.84]

Teacher level

-0.323*

0.083

-3.90

[-0.53, -0.11]

Multilevel

-

-

-

-

Secondary school

-0.215+

0.103

-2.10

[-0.47, 0.04]

All level school

0.085

0.090

2.39

[-0.25, 0.42]

Intercept
Longitudinal design
Unit of analysis: school level as reference group

Grade level: elementary school as reference group

Random effects
2

Within study, ω

0.000
2

Between study, 𝜏
Note. + p <. 10. *p < .05. **p < .01. ***p < .001.

0.016

Table 9
Meta Regression of the Moderation Analysis on the Indirect Relationship Between Principal
Leadership and Student Achievement (k = 66)
Coefficient

SE

t

95% CI

0.211**

0.053

3.95

[0.08, 0.34]

-0.167

0.105

-1.59

[-0.41, 0.08]

Student level

-

-

-

-

Teacher level

-

-

-

-

Multilevel

-0.039

0.129

-0.30

[-0.34, 0.26]

Secondary school

-0.216+

0.100

-2.17

[-0.45, 0.01]

All level school

-0.260+

0.131

-1.98

[-0.59, 0.07]

Intercept
Longitudinal design
Unit of analysis: school level as reference group

Grade level: elementary school as reference group

Random effects
0.011
Within study, ω
2
0.037
Between study, 𝜏
+
Note. p <. 10. *p < .05. **p < .01. ***p < .001.
2
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Summary of the Results for Research Question 2
The second research question is about (a) the direct and indirect effect of overall principal
leadership and seven principal leadership dimensions on student achievement, and (b) if study
characteristics (i.e., unit of analysis, grade level, and research design) moderated the relationship
between principal leadership and student achievement. The results suggested that:
1. The principal leadership was positively associated with student academic achievement.
The effect of principal leadership on student achievement was d = 0.211 for direct
effect without control and/or moderation, and d = 0.218, 95% CI = [0.11, 0.33] for
indirect effect.
2. Most of the seven dimensions of principal leadership are statistically positively related
to student achievement as reflected in direct effect without control and/or moderation,
and indirect effect. The dimension promoting coherent curriculum programs has shown
the strongest direct (with control) and indirect relationship with student achievement.
3. The results of meta-regression further supported the direct effect without control and/or
moderation and indirect effect. Several variables were found to be statistically significant in predicting the direct effects without control and/or moderation of principal
leadership, but due to the small sample size these results should be interpreted with
caution.
Results for Research Question 3: Effect Sizes by Analytic Techniques
The third research question investigates the average differences in the magnitude of effect
sizes of principal leadership among studies using different conceptual model and analytic
methodologies. Table 6 lists the pooled effect sizes generated from each statistical model and
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synthesized by using a multivariate random-effect model with robust standard errors to account
for within-study clustering. I first estimated the pooled average effect size of principal leadership
for each analytic technique from which the effect sizes were yielded and then estimated the effect
sizes by both analytic technique and conceptual model.
Do Principal Leadership Effects Vary by Analytic Techniques?
First, I explored potential differences in principal effects across study methodologies
by estimating effects for studies using correlation, regression, structural equation model,
hierarchical linear model, multilevel structural equation model, and multilevel latent change
model separately. As shown in Table 10, the past 20 years of literature have witnessed an
increasing sophistication in the analytic techniques. Advanced models such as multilevel
regression and structural equation models have become increasingly popular. Several studies
have also begun to use more sophisticated multilevel latent change analysis.
Studies which examine the effect of principal leadership on student achievement by using
bivariate correlation, structural equation models, and multilevel latent change analysis tended to
yield statistically significant results, indicating a positive relationship between principal leadership
and student achievement. Specifically, the pooled effect size across 102 effect sizes in 15 studies
generated from bivariate correlation was d = 0.22 (95% CI = [0.07, 0.37], 95% PI = [-0.17,
0.62])—in other words, a unit difference in principal leadership correlated with 0.22 SD difference
in student achievement. The pooled results for the effect sizes from structural equation models
yielded similar conclusions (d = 0.25, 95% CI = [0.07, 0.37], 95% PI = [-0.17, 0.62]). In addition,
pooled effect size estimates were approximately 0.39 SD for studies employed multilevel latent
change models (95% CI = [0.07, 0.37], 95% PI = [-0.17, 0.62]), but caution that this estimate
relies on only six effect sizes in two studies.

102
277
39
59
35
6

Correlation

Regression

Structural equation models

Hierarchical linear model

Multilevel structural equation model

Multilevel latent change analysis

2

7

7

13

10

15

k

0.02

0.05

0.12+
0.39*

0.03

0.07

0.07

0.07

SE

-0.01

0.25*

0.08

0.22*

d

[0.09, 0.70]

[-0.02, 0.26]

[-0.10, 0.09]

[0.08, 0.41]

[-0.10, 0.25]

[0.07, 0.37]

95% CI

.04

.07

.87

.01

.32

.01

p

0.020

0.064

0.052

0.043

0.049

0.015

𝜔2

0.000

0.000

0.000

0.012

0.027

0.026

𝜏2

+

p <. 10. *p < .05. **p < .01. ***p < .001.

Note. Pooled effect size and standard error were estimated using multivariate random-effect model with robust-variance estimated standard
errors. For sample size, n is the number of effect sizes and k is the number of studies. 𝜔2 is within-study heterogeneity, and 𝜏 2 is the betweenstudy heterogeneity.

n

Statistical methods

Variance components

Pooled Effect Sizes Estimates of the Effect of Principal Leadership on Student Academic Achievement by Statistical Models

Table 10
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I also found marginally significant evidence that studies using multilevel structural
equation models tended to produce statistically significant results regarding the relationship
between principal leadership and student achievement. The result indicated a 0.12 SD positive
relationship, 95% CI [-0.02, 0.26], 95% PI [-0.37, 0.62]. However, the estimates of mean effect
size for studies using regression and hierarchical linear model are smaller or even negative in
magnitude and not statistically significant. The pooled effect size was d = 0.08 for 10 studies
using regression models (95% CI [-0.10, 0.25], 95% PI [-0.46, 0.62]) and d = -0.01 for seven
studies using hierarchical linear model (95% CI [-0.10, 0.09], 95% PI [-0.45, 0.44]).
Do Effects Vary by Analytic Techniques and Effect Models?
Researchers have proposed several models to investigate the effects of principal leadership on student achievement: direct effect model, indirect effect model, and moderated effect
model. Since the analytic techniques are often corresponded to the conceptual model, this section
further disaggregates the results from the previous section to examine potential differences in
principal leadership effects across effect models (i.e., direct effect, indirect effect, moderated
effect, and total effect).
As can been seen in Table 11, the methods of analysis used to investigate direct effect
models were mainly bivariate correlation, regression analysis, and more sophisticated hierarchical
linear models. Structural equation models and multilevel structural equation models have been
employed less often to assess the direct relationship. The results of direct effect studies, which
use bivariate correlations, produced positive evidence of principal leadership effects on student
outcomes (d = 0.21, p = .01). However, studies adopting regression models (d = 0.08, p = .32)
and hierarchical linear models (d = -0.01, p = .87), which are more likely to employ statistical
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control, did not yield a significant relationship. In addition, the pooled effect sizes were not
statistically significant for the four studies that examined the direct effect through structural
equation models (d = -0.02, p = .93) and were marginally significant for the four effect sizes
from multilevel structural equation models (d = 0.18, p = .06). But I caution that the small
sample sizes should be considered when interpreting the results.
Table 11
Pooled Effect Size of The Effect of Principal Leadership by Analytic Methods and
Conceptual Models
Direct effect

Indirect effect

Moderated effect

Total effect

Correlation
n [k]

0.21* (0.07)
102 [15]

NA

NA

NA

Regression
n [k]
SEM
n [k]
HLM
n [k]
MSEM
n [k]

0.08 (0.07)
277 [10]
-0.02 (0.18)
5 [4]
-0.02 (0.05)
53 [7]
0.18+ (0.02)
4 [1]

NA

NA

NA

0.27* (0.08)
30 [11]
NA

NA

0.38*(0.10)
4 [4]
NA

MLGM
n [k]

NA

0.39* (0.02)
6 [2]

0.13 (0.06)
30 [6]

0.43** (0.05)
6 [1]
NA
NA

NA
NA

Note. Pooled effect size and standard error were estimated using multivariate random-effect model with
robust-variance estimated standard errors (shown in parenthesis). For sample size, n is the number of
effect sizes and k is the number of studies. Cells with “NA” are not applicable or not estimated due to
insufficient data.
*p < .05. **p < .01. ***p < .001.

Column 2 of Table 11 presents the results for indirect effects. Researchers initially relied
on structural equation models but more recently have begun to use more powerful methods such
as multilevel structural equation models and multilevel latent growth model to investigate
indirect effect. The results show a notable positively statistically significant principal leadership
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effect for studies employing structural equation models (d = 0.27, p = 0.02). The average
principal leadership effects across six studies using multilevel SEM method were smaller (d =
0.13, p = 0.11, not significant). The two studies that adopted multilevel latent growth models in a
longitudinal design yielded the highest positive relationship between principal leadership and
student learning (d = 0.39, p = .04).
There are a few studies that have examined the moderated effect of principal leadership
through the use of interactional effects. The moderated effect model implies the effects of
principal leadership are moderated by a third variable (Wu et al., 2019, 2020). Pooling six effect
sizes of moderated effect (d = 0.43) suggests principal leadership impacts student achievement
interactively with a third variable. Also, the analysis of four studies that reported total effect of
principal leadership (Leithwood & Jantzi, 2008; Leithwood & Mascall, 2008; Leithwood et al.,
2019; Sebastian & Allensworth, 2019), which is the sum of direct and indirect effect, yielded a
statistically significantly positive finding (d = 0.38). Again, these results should be interpreted
with caution due to the insufficient data.
Summary of the Results for Research Question 3
The third research question is about the differences of principal leadership effects among
studies that adopted different analytic techniques and effect models. The results indicated that:
there are differences in the effect sizes among studies adopting different analytic methodologies.
For example, the pooled average effect sizes for studies employing bivariate correlation and
structural equation models were statistically significant, whereas studies adopting regression and
hierarchical linear models failed to yield statistically significant findings.
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Moreover, further disaggregation of results by conceptual models of principal leadership
effects indicates that for direct effect of principal leadership, studies using bivariate correlation
tended to yield significant findings, whereas no significant pooled principal leadership effect was
found among studies adopting regression and hierarchical linear models. The indirect effect of
principal leadership was prominent in studies using structural equation models. Additionally, the
pooled moderated effect of principal leadership among studies was found by HLM studies to be
significantly positive as well as the total effects of principal leadership by SEM studies.
Chapter 4 Closure
This chapter presented the statistical findings for the effects of principal leadership from
three angles: (a) meta meta-analysis of principal leadership’s effects on student achievement; (b)
principal leadership’s effects on student achievement in general and by seven learning-centered
leadership dimensions in particular; and (c) principal leadership’s effects on student achievement
by study conceptual model and analytic methodologies. In summary, I found that, across the
findings from the three sets of analyses, there was a significant positive relationship between
principal leadership and student academic achievement. The discussions, implications, and
limitations are discussed in the following chapter.

CHAPTER 5
DISCUSSION
The effects of principal leadership on student achievement among K-12 children have
been widely studied for several decades. Despite all this attention, discrepancies remain among
the results and controversies persist on both whether principals influence student achievement
and how they do so. The aim of this study was to further the understanding of the relationship
between principal leadership and student achievement by applying modern methods of quantitative
meta-analysis and to explore the explanations for the discrepant findings concerning principal
leadership effects from both conceptual and methodological perspectives. In this chapter, the
major findings are summarized and discussed in terms of their implications for both research and
practice. The limitations of this study and suggestions for further studies are also addressed.
Summary of Major Findings
This dissertation has four key findings. First, the results of the meta meta-analyses
demonstrated that based on the studies on this topic that have accumulated over the years, there
is a trend toward more consistent and precise estimates of principal leadership’s effect on student
achievement. The estimated average effect size of principal leadership on student achievement in
previous meta-analyses was d = 0.28.
Second, there is consistent and overwhelming evidence of a positive relationship between
principal leadership and student achievement. The result of multivariate meta-analysis suggested
the direct effect without control and/or moderation was d = 0.211, 95% CI [0.08, 0.34], and
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indirect effect of principal leadership was d = 0.218, 95% CI [0.11, 0.33], which implies that
each unit of difference of principal leadership directly or indirectly associates with about 0.21 SD
differences in student achievement. Moreover, the results of the multivariate meta meta-analysis
show even higher effect sizes of principal leadership’s effect (d = 0.28, 95% CI [0.14, 0.43]).
Third, most of the seven dimensions of learning-centered principal leadership are statistically positively related to student achievement as reflected in direct effect without control and/or
moderation (d = 0.17 to 0.41) and indirect effect (d = 0.21 to 0.44). Among these dimensions, the
dimension of promoting coherent curriculum programs shows the largest direct (without control
and/or moderation) and indirect effect on student achievement.
Finally, the differences in research results regarding principal leadership effects could be
explained by the analytic methodologies employed by researchers. The results indicated that
researchers adopting correlation, structural equation models, and multilevel latent change analysis
to analyze principal leadership effects produced a statistically significantly positive pooled average
association between principal leadership and student achievement. Further disaggregation of
these results by conceptualization of principal leadership effects (i.e., direct, indirect, moderated,
and total effect) suggested the effects of principal leadership on student achievement are almost
always present given the various conceptualizations and corresponding analytic methodologies.
Discussions of Key Findings
First, from only few empirical studies before 1980, to over 40 studies during 1980 to
1998, then to about 70 studies worldwide and 16 meta-analyses since 2000, it is heartening to
witness the great increase of empirical literature on the topic of principal leadership effect in
recent decades. On the one hand, this marked increase reflects more and more attention
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researchers and practitioners have paid to the contribution of principal leadership in improving
student achievement. On the other hand, with the accumulation of knowledge, there is a trend
toward more consistent and precise estimates of principal leadership’s effect on student
achievement.
Second, the findings reinforce the conclusion in previous literature regarding the significance of principal leadership in improving student achievement. Despite some variations, the
positive relationships between principal leadership and student achievement are dominant in all
three separate parts of analysis. Conservatively speaking, the magnitude of the effects implies
one standard deviation differences in principal leadership are at least associated with two tenths
standard deviation difference in the student achievement. This finding is closely consistent with
the findings in most recent meta-analysis on the relationship between principal behavior and
student achievement (0.08–0.16 SD, Liebowitz & Porter, 2019). Moreover, the effect of principal
leadership is practically meaningful. According to the benchmarks discussed in the chapter of
methodology, the effect of principal leadership would be described as a moderate effect (Kraft,
2020). Translating the effect into a more interpretable metric, using the benchmarking against
performance gap option, the effect of principal leadership is about two-fifths of the achievement
gap between Black and White student (Baird & Pane, 2019). In addition, according to Bloom et
al. (2008), the achievement gap between weak and average schools ranges from 0.20 to 0.40
standard deviation—in this case, the effect of principal leadership is at least equivalent to narrowing half of the achievement gap between weak and average schools (Bloom et al., 2008).
Second, drawing on an empirically validated framework of learning-centered leadership
(Shen et al., 2019), this meta-analysis estimated the effects of seven dimensions of principal
leadership on student achievement. I found that most leadership dimensions are directly or
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indirectly related to student achievement. Principal leadership in coherent curricular programs
has the largest association with achievement as reflected in the direct effect without control (d =
0.20) and indirect effect. These results seem to be in line with earlier claims that promoting
curricular and instructional improvement lies in the heart of principal leadership (Robinson et al.,
2008; Valentine & Prater, 2011). These findings, however, do not imply that other dimensions,
such as data-informed decision making, are negligible.
In fact, there are still no clear patterns showing a specific dimension is more important
than others. For example, Witziers et al.’s (2003) meta-analysis suggested demonstrated defining
and communicating mission was the most relevant leadership dimension. Robinson et al. (2008)
argued promoting and participating in teacher learning and development has the largest effect.
In Liebowitz and Porter’s (2019) study, they found the effects of instructional management are
not statistically distinguishable from other non-instructional dimensions. Thus, the unique effect
of each dimension should not be overemphasized, and these dimensions are not alternative but
complementary because most of them are positively correlated with student achievement. It is
important for both researchers and practitioners to understand that principal leadership is not
unidimensional, nor a jigsaw with multiple separate dimensions, but an integrated concept with
multiple interactive dimensions (Day et al., 2016; Hallinger, 2003; Leithwood & Sun, 2012; Printy
et al., 2009; Shen et al., 2019). Principals have little opportunity to gain efficiency by focusing on
only some of the dimensions (Liebowitz & Prater, 2019). In spite of the indispensable significance
of each dimension, it should be noted that not all dimensions have been receiving enough attention.
For instance, of the 42 studies reviewed, only 15 examined the dimension of data-informed
decision making, which is a critical part in the context of accountability (Shen et al., 2012).
Future research to expand our understanding of data-informed decision making is encouraged.
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Third, consistent with Hallinger and Heck’s (1996, 1998) studies, the findings of this
dissertation highlighted the importance of conceptual and methodological issues in examining
the principal leadership effects. As expected, the past 20 years of literature have witnessed an
increasing sophistication in both the analytic techniques and conceptual models. The data
analytic techniques used to examine the effects of principal leadership are no longer simplistic
(Hallinger & Heck, 1998; Pitner, 1988). Multilevel regression, structural equation, and latent
change models have been more appropriately employed because of the multilevel nature of
schooling. As for conceptual models of principal leadership effects, indirect effects have become
more popular. In line with contingency theory, moderated effect models have also been receiving
more attention. The results of principal leadership effects by statistical models indicated significant average effect for studies using correlation, single level, and multilevel structural equation
models. The mixed results seem to further support the idea that the discrepancies in research
results on principal leadership effect could be explained by methodological tools used by
researchers (Hallinger & Heck, 1998).
More interesting findings emerged from further disaggregation of the effects by both
analytic methods and conceptual models. With respect to the direct effects, researchers adopting
bivariate correlation produced significant positive findings, whereas studies using regression and
multilevel regression models did not. These findings seem to make sense. Regression and multilevel
regression models tend to include more covariates, thereby partialling out the direct effect of
principal leadership. In addition, looking at the results from the perspective of indirect effect
models, researchers confirm empirically a positive indirect relationship between principal
leadership and student achievement using structural equation models. This accords broadly with
Hallinger and Heck’s (1998) earlier observations. However, the significant findings produced by
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studies using multilevel latent change model and nonsignificant finding generated from studies
employing multilevel structural equation models demonstrated that the image of indirect effects
is not simple. While recent literature has shown that the effects of principal leadership are largely
indirect, mediating by school process (Sebastian et al., 2019), there are still many factors that can
impact the observability of indirect effect, such as the mediators. As discussed in the literature
review chapter, there are still few school process factors that have been examined. I encourage
scholars to consider a broader range of school processes as mediators when modeling indirect
effect. Furthermore, the results also indicate significant positive relationships from the perspective
of moderated effect in HLM studies. These findings seem to illustrate a need for contingency
theory, which is a more contextualized theory about the differential effects of principal leadership under various conditions. However, caution should be exercised due to the small sample
sizes. Therefore, more research is needed on moderated effects of principal leadership. More
research is also needed on reciprocal effects which are not common in the literature.
Limitations
Despite the scale of this dissertation, there are several limitations to note. First, this
dissertation relies mostly on observational (only one study was experimental) and cross-sectional
studies (81%), which are not able to provide a basis for causal inferences. Future experimental
studies are needed to further examine the causal relationship between principal leadership and
student academic performance. Second, as noted repeatedly, this study is limited to peer-reviewed
journal articles and peer-reviewed conference papers, and unpublished dissertations were not
included. I recognize that there might be a potential for publication bias. Third, the sample sizes
in some of the study categories are small. For example, even though I distinguished various types
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of principal leadership (i.e., direct effect, indirect effect, moderated effect, reciprocal effect, and
total effect), very few studies have examined the moderated, reciprocal, and total effects of principal leadership. As a result, this study focuses more on the direct and indirect effect of principal
leadership. In addition, the results of the analysis with small sample sizes are preliminary and the
small but statistically significant effect may not be able to be detected due to the insufficient
power (Borenstein et al., 2009; Hedges & Pigott, 2001, 2004).
Recommendations for Future Research
Three lines of studies are recommended for the future. The first recommendation is to
continue engaging empirical studies on the topic of principal leadership, particularly by focusing
on the effect types and employing methodologies with few empirical studies until now—for
example, the moderated and reciprocal for the effect type, and multilevel latent change analysis
for methodologies, so that more reliable meta-analysis could be conducted to gain even better
knowledge on this topic. Modeling different conceptual models and examining the effects by
using multiple analytic methods in a single study would also be beneficial.
Second, the indirect effect model is dominant in the research of principal leadership effect
and the findings of this study confirmed an indirect positive relationship between principal
leadership and student achievement. However, this study was not able to identify what paths
through which principal leadership impacts student learning because a large number of mediators
were used. Future studies could use Table 1, in which commonly used mediators in previous
research were summarized as a reference and to expand the spectrum of mediators. Further, when
there is enough of a body of empirical literature, future studies could choose a set of specific
mediators and conduct a meta-analysis of the indirect paths by employing meta-analytic structural
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equation modeling method (Cheung, 2015). These mediators will have great implications not
only for research, but also for practice and policy.
Third, the results of this study further support that principal leadership is positively
associated with student achievement in an overall sense. Given the persistent achievement gap
among student groups (Wu, Shen, Spybrook, & Gao, under review), what is not yet clear is
whether principal leadership could raise student average achievement and bridge the achievement
gap simultaneously, and what principals could do to reduce achievement gaps within schools.
More empirical research is needed to better understand how principal leadership impacts the
racial and socioeconomic equity in student achievement.
Recommendations for Practice
Based on the findings from this meta-analysis, several recommendations are provided for
practice. First, the results for the three research questions provide overwhelming evidence that
principal leadership is positively associated with student achievement. Therefore, investments
should be made to continue to improve principal leadership. Second, in terms of paths of influence,
principals appear to have made an impact on student achievement in various ways: directly with
students, indirectly via school processes, and interactionally with school background variables.
There appears to be no one way for principals to lead. Principals should be trained, encouraged,
and supported to lead via various paths of influence. Third, in terms of the content or dimension
of principal leadership, it is recommended for principals to effectively engage in various dimensions
of principal leadership while also paying particular attention to the dimensions that show stronger
effect, for example, promoting coherent curricular programs.
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1) Proficiency
2) Growth
14. Outcome construct
1) GPA
2) Self-reported
achievement
3) Raw Standardized test
score
4) Proficient rate
5) Other
15. Subject
1) Reading
2) Math
3) Science
4) Other
5) Not reported
Sample
16. Grade level
1) Elementary schools (K–
5th grade)
2) Secondary schools (6-12th
grade)
3) Both
17. Unit of analysis
1) School level
2) Teacher level
3) Student level
4) Multilevel
18. Sample size
18.1. Student sample Size
18.2. Classroom/Teacher sample size
18.3. School/Principal sample size
19. Data collection year
Study Design
20. Which research design was used?
1) Observational
Observational or Experimental
2) Experimental
21. Which research design was used?
1) Cross-sectional
Cross-sectional or longitudinal?
2) longitudinal?

Comments
their frequency on
leadership activities.
“degree”: the measure
asks principal to rate their
agreement with an item

whether each effect size’s
unit of analysis was a
district, principal/school,
teacher, or student

Randomized sample or
not?
Cross-sectional: one
specific time point
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Variable

22. Which statistical models were
used?

Code

1)
2)
3)
4)
5)
6)
7)
8)
9)

Comments
Longitudinal: multi-time
points
T test/ANOVA
Correlation
Regression
Structural Equation
Models/Path analysis
Multilevel Analysis
Latent Class Analysis
Latent Growth Modeling
Meta-Analysis
Other

23. What are the mediators?
24. What are the moderators?
25. Analytic Tools Used
Effect Size
26. Effect size ID

27. Effect size type (between
principal leadership and
achievement)

28. Page number where effect size
data was found
29. Overall effect size

Number effect sizes
within a study
sequentially (e.g., 1, 2, 3,
4).
1)
2)
3)
4)
5)

Direct Effect
Indirect Effect
Moderated Effect
Reciprocal Effect
Total Effect
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Appendix B Coding Elements for Principal Leadership Dimensions
Dimensions

1) Commitment and passion for
school renewal;

2) Safe and orderly school
operation

3) High, cohesive, and culturally
relevant expectations for students

Key Elements from
Marzano et al. (2003)
• Affirmation
• Change agent
• Optimizer
• Flexibility
• Intellectual stimulation

•
•
•
•

Culture
Focus
Outreach
Ideas/Beliefs

•
•

•
•
•
•
•

Input
Resources
Contingent
Visibility reward
Relationship

•

•

Curriculum, instruction,
assessment
Knowledge of
curriculum, instruction,
and assessment
Monitors/evaluates
Situational awareness

4) Coherent curricular programs

7) Data-informed decision-making

•
•
•
•
•
•
•
•

Order
Communication
Discipline

•

6) Real-time and embedded
instructional assessment

•
•

•
•
•

•

5) Distributive and empowering
leadership

Other Coding Elements

•
•
•

•
•
•
Curriculum, instruction, •
assessment
Knowledge of
curriculum, instruction, •
and assessment
•
•

Note. This table was adapted from Shen et al. (2012, 2016).

•
•
•
•
•
•
•
•
•

Shared vision and mission
Commitment and Shared
accountability
Success celebration
Mutual learning
Modeling
Policies and procedures
Student behavior
Physical condition
Positive climate
Organization management and
administration
High expectation
Culturally responsive teaching
and learning
Parents’ involvement
Individual learning goals
Achievement gaps
Curriculum development,
coordination, implement, and
management
Instructional strategies
Curriculum assessments
Curriculum standards
communication to parents
Promoting teacher leadership
and professional improvement
Collaboration and trust
Peer observation and feedback
Professional learning community
Teacher’s involvement in
decision making
Collective responsibility
Supervise and evaluate
instruction
Provide feedback to teachers
Review assessment data
Use data to monitor student
learning and support decision
making

